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RATING FASTPAC 71 


Telcos around the world are trialling and 
installing high speed metropolitan area 
networks (MANs). In Australia, the tech- 
nology goes under the brand name of 
Fastpac, but in the US it’s known as 
SMDS (for Switched Multimegabit Data 
Service) and in Europe something else 
again. But is the Australian MAN exactly 
the same as its Overseas counterparts? 
Stewart Fist examines how the metro- 
politan area networking idea is progress- 


ing and uncovers some startlingly dif- 


ferent approaches. In addition, Consul- 
tel’s David Uren takes a long look at 
Fastpac tariffs and how the technology 
competes cost-wise with alternatives. 
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ATM 87 


The exodus from centralised to distrib- 
uted computing has only just begun, and 
as client-server traffic increases over the 
next couple of years, it will swamp to- 
day’s internetworks. Increases in PC pro- 
cessing power and storage show no sign 
of slowing down, putting desktop perfor- 
mance well ahead of network capacity. 
Despite a slow start, multimedia (espe- 
cially video) is on its way. How can net- 
work managers cope with these changes? 
The answer will almost certainly be 
asynchronous transfer mode technology, 
which is rapidly moving off the drawing 
board and into product offerings. 
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ISDN 101 


There has been enough discussion about 
what ISDN is and how it may be used to 
fill a library. Unfortunately, the same can- 
not be said for advice on ISDN’s imple- 
mentation problems and how to address 
them. Greg Smith, Chairman of the ISO 
Committee for Private ISDN Standard- 
isation, provides some advice on how best 
to approach the task of introducing ISDN. 


TOKEN RING ADAPTORS _ 109 


Most tests of Token Ring adaptors involve 
counting how quickly adaptors can blast 
short frames onto a network, with those 
delivering the biggest barrage declared 
‘top products.’ This may be a good way to 
test tommy guns, but not internetworking 
gear. Interlab’s Kevin Tolly takes a more 
sophisticated approach. 
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STANDARDS-BASED 
NETWORKING 117 


Networking vendors use the words ‘open’ 
and ‘standard’ with great and often un- 
qualified enthusiasm, but what exactly do 
they mean when applied to LANs? Vendor 
hype aside, is it practical or even possible 
to build an open, standard local area net- 
work? Graeme Le Roux grapples with the 
real meaning of both words and applies his 
definitions to a typical networking scen- 
ario to try and find the answer. His con- 
clusion? It is possible, but it’s expensive. 


TELECOMMUTING 125 


Futurologists have long predicted the ad- 
vent of the ‘Wired City,’ a place where 
office workers can do most of their work, 
banking and shopping from home. This 
telecommuting idea is fashionable and 
sounds appealing — but can it catch on? 
The technology may work, but do people 
want to use it? Tom Forester examines the 
progress of a number of worldwide trials 
of the concept, and reaches some un- 
fashionable conclusions. 
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51 Eicon Aims at Remote Sites 
The Interconnect Server simplifies 
remote routing and LAN links. 

52 Retix Ties Up Internetworking 
New RX 7000 routers and 10Base- 
T hub cards make all the difference. 

53 ATM Comes Out of the Ether 
Enter Vivid, Newbridge Networks’ 
ATM-based high speed backbone. 


68 TomAmos says it’s time to push for 
that special deal, as the carriers 
scramble to win your hearts and 
minds before the preselection ballot. 





69 Richard Butler, former Secretary 
General of the ITU, examines the 
Asia-Pacific regional development 
challenge and recent progress. 
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61 Fred Landman 
As President and COO of PanAm- 
Sat, Fred Landman has been at the 
forefront of breaking down regul- 
atory barriers to establish the first 
private enterprise international sat- 
ellite system separate from Intelsat. 
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55 Microwaves and Megastorms 
The number of policy backflips and 
back-downs over the introduction 
of Pay TV in Australia has now 
reached farcical proportions. Peter 
Leonard previews the most recent 
episode in the Pay TV soap opera. 
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Another Year, Another Minister 





ATUG’93 will probably be a good time to wish 
this week’s Communications Minister good luck 
for the future. After all, as the sixth Communica- 
tions Minister in four years, David Beddall will 
need some help to get on top of an always com- 
plex and often confusing portfolio. Hopefully, 
that help will also assist him in getting over the 
negativity surrounding his appointment. 

To begin with, his appointment coincides with 
the relegation of the Communications portfolio 
to the outer ministry. For an industry in which the Prime Minister is said 
to have a personal interest, many found this surprising and (in ATUG’s 
view) disappointing. Does it mean that the Government has ticked the 
telecommunications industry off its microeconomic reform To-do list? 
Has the Prime Minister’s pre-election pledge to his supporters to 
preserve Telecom and keep it safe from the clutches of private owners 
effectively placed it, and, by extension, the industry out of reach for a 
while? Indeed, has the appointment of yet another politician without a 
track record of an interest in the industry effectively nobbled any serious 
decision-making for the foreseeable future? 

In addition to these rumblings about his status, he has also had to deal 
with the absurdity of the postponed Telecom and Optus GSM launches. 
Why the GSM security question wasn’t dealt with one way or the other, 
instead of being allowed to drift along and finally cause the embarrass- 
ment of the aborted launch is something I’m sure he’d like to keenly 
pursue with staff in his new ministry. 

And while he’s talking to those staff, he might also like to discuss a 
new ‘truth in advertising’ code for telecommunications licence bidders. 
Remember Arena GSM — the Vodafone-backed third mobile licence 
bid ‘consortia’ that was at one stage going to create 5,000-10,000 jobs? 
It’s now known as Vodafone, and the UK company is no longer pretend- 
ing to be part of a consortia with Australian interests. It is also now 
saying in advertisements that it will create in excess of 1,000 jobs. 

If these concerns don’t keep him busy, then dealing with the many 
preselection ballot-based issues that will crop up probably will. Let’s 
hope he understands it a little better than Australian Democrats Leader, 
Senator John Coulter, who wrote to the Australian Financial Review 
last month complaining about how Optus and Telecom were planning 
to spend $160 million on advertising: ‘the one trying to encourage us to 
put a ‘1’ in front of each number we dial, the other trying to encourage 


us to leave the ‘1’ off.’ 
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UPDATE 


Austel Resolves Early Ballot Deadlock 


Industry regulator Austel was 
forced to break an early dead- 
lock in negotiations between 
Telecom and Optus as the car- 
riers last month began gearing 
up for what could be Australia’s 
most expensive electoral contest 
ever — the great preselection 
ballot. 

At issue was AOTC’s 0015 
international fax service which 
AOTC claimed should, as an en- 
hanced service offering, be ex- 
cluded from the balloting pro- 
cess. Optus disagreed, and both 
carriers requested a ruling from 
Austel to resolve the matter. In 
its determination, Austel found 
in favour of AOTC and ruled 
that customers should be able to 





select and access the interna- 
tional facsimile service of each 
carrier by dialling a carrier-spec- 
ific service access code. Austel 
also ruled that AOTC would re- 
tain the 0015 code and that Opt- 
us be allocated another 001X 
code by July 31. 

Expected to take a major 
Slice of an estimated $150 mil- 
lion to be spent by the carriers on 
advertising over the course of 
this year, preparations for the 
preselection ballot are now on in 
earnest. AOTC has signed up 
John Singleton Advertising to 
manage its preselection cam- 
paign, while Optus has enlisted 
the services of Australian Na- 
tional Opinion Polls to help win 








the battle for the hearts, minds 
and wallets of Australians. Both 
organisations have been closely 
associated with the ALP’s elec- 
toral success in recent years. 

Although it was generally 
expected last month that ballot- 
ing would get underway by the 
middle of this year, the carriers 
were still locked in discussion 
over the precise terms and con- 
ditions of the contest. Mounting 
pressure from the Communica- 
tions Workers Union to abolish 
or defer the plan was rejected by 
the new Minister for Commun- 
ications, David Beddall, who re- 
portedly maintained that it was 
his firm view that it should go 
ahead by August. 

















Keating Names 
New Minister 


Australia has anew Minister for 
Communications, the Member 
for Rankin (Qld), David Bed- 
dall. Mr Beddall has been a MP 
since 1983, and previously serv- 
ed as the Minister for Small 
Business, Construction and Cust- 
oms. He was Minister for Small 
Business and Customs in the 
Hawke Government, and has 
served on a number of Parlia- 
mentary Committees. 

Before entering Parliament, 
Mr Beddall was a self-employed 
commercial financial consultant 
specialising in the financing of 
equipment and purchases for 
small to medium-sized busi- 
nesses. He migrated to Australia 
in 1954 from the UK, and is a 
naturalised Australian. 
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LODE LEE EI OT EE SELES ILE OSES MOLD 
Telecoms Exports Up in 1992 


Exports of Australian-produced 
telecommunications equipment 
increased by over 25% to $360 
million in 1992, according to the 
Executive Director of the Aust- 
ralian Electrical and Electronic 
Manufacturers Association, Mr 
Alex Gosman. 

Mr Gosman said that exports 
have quadrupled since 1988, 
and attributes the strong growth 
to investment by the industry in 
advanced manufacturing facili- 
ties and research and develop- 
ment, an orientation towards in- 
ternational sales, a close relat- 
ionship with the carriers, and the 


Government’s industry policy 
arrangements. 

Major exports include cus- 
tomer premises equipment, ca- 
bling, network equipment, mob- 
ile phones and data communica- 
tions equipment. 

Mr Gosman said nearly 50% 
of exports are sent to the Asian 
region, where opportunities are 
growing due to rising living 
standards and demand for ad- 
vanced communications facili- 
ties. He added that the Partner- 
ship for Development program 
has acted as a major catalyst for 
increased export growth. 


SOLES: ERE LEI EOI ILE LD NCES SITE SEIERE LILES EEN ERLE A. 
Datacraft Restructures in Asia 


Buoyed by recent strong perfor- 
mance, Datacraft has moved to 
restructure its extensive Asian 
operations. 

Subject to approval by an 
Extraordinary General Meeting 
of shareholders late last month, 
the restructuring will see Data- 
craft sell its shares in all six of 
its Asian subsidiaries for $16.4 
million to Datacraft Asia, a new 
holding company to be incor- 
porated in Singapore. Another 
member of the Datacraft Group, 
Datacraft Asia Holdings, will 
have a 74% stake in the new 
company and minority interests 
will be held by Asian financier, 





Transpac Capital (22%), as well 
as senior staff members at Data- 
craft’s Asian offices. 

Datacraft has subsidiaries in 
Hong Kong, China, Singapore, 
Thailand and Taiwan. Group 
Chairman, George Kepper, said 
the restructuring would bring 
several benefits, including a re- 
duction in group debt and addi- 
tional capital for growth. 

Datacraft recently reported a 
$0.7 million profit as well as a 
21% boost in global revenues to 
$47.2 million for the six months 
ended December 1992. Austral- 
ian sales rose by 27% to $25.7 
million for the period. 
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The Great GSM 
Farce 


The scheduled launch of GSM 
digital mobile communications 
technology in Australia fizzled 
last month with Telecom and 
Optus forced to postpone their 
launches after objections by 
ASIO and other Australian law 
enforcement agencies. 

Under their mobile licence 
conditions, the carriers must be 
able to guarantee law enforce- 
ment agencies access to all trans- 
missions. With the highly-secure 
GSM technology, this access ap- 
parently cannot be guaranteed. 

Incredible as it may be, the 
problem seemingly only came 
to a head at the last moment, 
although it was reportedly first 
raised with then Transport and 
Communications Minister, Bob 
Collins, in January. 

Clearly, the postponement 
was not anticipated by the Tele- 
com MobileNet PR machine, 
which organised a GSM launch 
party at a Melbourne nightclub 
on March 31. The party went 
ahead anyway, but a hastily-re- 
leased statement only hours be- 
fore the GSM service launch 
advised that it had been post- 
poned until further notice. 

Speaking shortly after the 
postponement, new Commun- 
ications Minister, David Bed- 
dall, said that it was up to the 
Attorney-General to work with 
all parties to fix the problem. 





ERE SST OE PR 
Sydney HQ For 
Vodafone 


No doubt helped along by a 
reported $1.8 million package of 
R&D and payroll tax incentives 
from the NSW State Govern- 
ment, Vodafone has plumped for 
Sydney as its Asia-Pacific reg- 
ional headquarters. According 
to NSW Premier, John Fahey, 
the decision will mean an invest- 
ment of around $400 million in 
the State. 

Winner of the third mobile 
carrier licence under the name of 
Arena GSM, Vodafone has also 
announced the appointment of 
John Rohan as its Australian 
Managing Director. 
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Australia’s Expensive Local Calls 


With local calls currently at 25 
cents, Australia has the most ex- 
pensive local telephone calls in 
the Western World, according to 
a 12-nation survey by telecom- 
munications cost analysts NUS 
International. 

This is the first time Australia 
has topped the survey. Previous- 
ly, it always ran a close second 
to the UK, but BT recently re- 
duced its prices by 2.4%. 


The survey looked at the 
UK, Australia, France, Belgium 
Germany, Sweden, Italy, the 
US, Holland, Japan, New Zea- 
land and Canada. It was ‘based 
on three-minute comparisons, 
and found that Australia was 
only one of two countries to in- 
crease local call charges over 
the 12 month survey period. In 
April 1992, Telecom increased 
the cost of local calls by 4.2 %. 








‘RUN SOc PGE i A I A RE IIT 8 ETE 
Telecom’s New Corporate Identity 


Telecom’s new corporate image 
was announced on April 14, 
with the unveiling of a new logo 
and a change of name. The logo 
comprises a blue T on an orange 
ellipse, and supposedly repre- 
sents the Australian outback and 
the ocean. A Telecom official 
said the logo projects a ‘modern 
confident, clean image.’ 

AOTC will now be known as 
Telstra Corporation Ltd, while 


the overseas arm of the com- 
pany will be called Telstra OTC 
Australia. The names have been 
changed to reduce confusion in 
the marketplace, according to 
Telecom. Domestically, the com- 
pany will continue to use the 
name Telecom Australia. 

The initial reaction of Tele- 
com staff to the new corporate 
logo and name changes is said 
to have been mixed. 
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UPDATE 





In Brief 


NetArch, a Brisbane-based network supply and consulting com- 
pany, has been named Australia’s fastest growing private com- 
pany in the annual BRW/Price Waterhouse listings. Its net sales 
have grown from $308,000 in 1988 to $11.1 million in 1992. 


Cray Communications has secured a major product and mar- 
keting contract with Fiji Telecom, estimated to be worth $6 million 
over three years. Cray will assist Fiji Telecom in enhancing capa- 
city and extending its range of services. 


Austel is proposing changes to its cabling licensing regime, 
which would see the current personal licence replaced with two 
new licences for simple and complex installations. 


ATERB — the Australian Telecommunications and Electronics 
Research Board — has awarded nine one-year postgraduate 
scholarships, each worth $11,000 tax-free. The scholarships are 
sponsored by AOTC, CSIRO and DSTO. 


Ericsson Australia has announced that it has been recom- 
mended by BSI and Standards Australia for certification to |SO 
9001. The company said it is the first telecommunications com- 
pany in Australia to be recommended for BSI certification. 


OTC Australia has been shortlisted in a bid to become the 
supplier of national telecommunications to the UK Government. 
Britain’s Government Telecommunications Network comprises 
more than 250,000 users in 1,000 locations throughout the coun- 
try, and handles more than 66 million telephone calls each year. 


The EDI Council of Australia and the Australian Product Num- 
ber Association, which administers the product number and bar 
coding system, have announced a jointly owned network which, 
according to Council CEO, Michael Baker, will eliminate most of 
the 60,000 photocopied pages which are produced each month 
to provide information to member companies. 


Telecom has announced the results of an independent survey 
showing that its products are among the most highly regarded 
by consumers. The survey, conducted by AMR Quantum, rated 
five Telecom services in the national top 20, including the Yellow 
Pages, the 000 emergency service, 008 Freecall, local and STD 
call services and 0011 international calls. 


Optus says it welcomes the defining of the MPEG 2 standard for 
the compression of digital video, which is expected to speed the 
delivery of satellite Pay TV next year. The standard means that 
equipment manufacturers can now begin commercial production 
of digital compression equipment. 


Lionel Bowen, former Deputy Prime Minister and Attorney-Gen- 
eral, has accepted the position of Chairman of the Council of the 
Telecommunications Industry Ombudsman (TIO). The position 
of Ombudsman is expected to be filled by the Council soon. 


Exicom has announced it has been appointed as an Australian 
distributor of Octel’s best-selling ASPEN Voice Information Pro- 
cessing Systems. Exicom’s CEO, Bob Cruickshanks, said the 
market for voice information processing in Australia was worth © 
up to $8 million annually, and was growing rapidly. 


Telecom Enhanced Services (TES) have announced manage- 
ment changes for the Discovery on-line service. Mr David Rolls, 
General Manager of TES, has announced that he will take over 
the role of MD for Telesoft, marketer of Discovery. He will replace 
Maureen Murphy, whose resignation took effect on April 30. 


Optus notched up another milestone with the official opening by 
ACT Chief Minister Rosemary Follett of its brand-new $15 million 
Canberra exchange. Optus says the exchange was built and 
fitted out in less than 6 months, and claims more than 25,000 
Canberra residents have used its long distance service since it 
became available on November 15 1992. 


Austel has announced final details of the new telephone num- 
bering system, which will begin in Melbourne and Brisbane in 
mid-1995. All local numbers will become a standard 8 digits with 
the addition of a new digit before the old number, and the existing 
54 STD area codes will be reduced to four: 02 for NSW and the 
ACT, 03 for Victoria and Tasmania, 07 for Queensland, and 08 
for Western Australia, South Australia and the Northern Territory. 
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UPDATE 


In Brief 


Germany’s IT industry may have been taking a bashing recently, 
but telecommunications sales rose 7% net, according to electri- 
cal industry association the ZVEI. Overall revenues, however, fell 
by DM3 billion to DM37 billion last year, while the number of 
employees fell by 4,000 to 211,000. 


VSAT licences will be mutually recognised by France, Germany, 
the UK and the Netherlands from May 1, with mutual recognition 
by other countries expected. Companies wanting to run a VSAT- 
based business network or satellite news gathering earth stations 
need only apply for a licence to one of the four. 


Unisource Business Networks (UBN) has announced its first 
non-Dutch, non-Swedish customer. The European Savings Bank 
Financial Services Company has signed a five-year contract to 
link banks in Spain, Germany, Belgium, France, Norway, Swe- 
den, Luxembourg, Portugal and Italy. 


The European Radiocommunications Committee (ERC) will 
launch a second investigation into the use of radio spectrum in 
Europe. It will examine ways of optimising the frequency band 
29.7MHz-960MHz, and will report by 1995. 


BT could be first to offer users international multimegabit con- 
nections via an international MAN. The British carrier recently 
placed orders with GPT and Siemens for EWSM switches, user 
interfaces and a network management system. 


Swiss PTT Telecom launched its GSM network, Natel-D, on 
March 9. The network will cover 90% of Switzerland’s populated 
areas by late 1995, and accommodate 400,000 subscribers. 


Deutsche Bundespost Telekom has taken key decisions on 
mobile communications, Euro-ISDN, intelligent networks and 
involvement in the Ukraine. A meeting of the supervisory board 
decided to spin off Deutsche Telekom Mobilfunk GmbH as a 
separate company by January 1994, approved plans to launch 
Euro-ISDN in December, and approved investment in a joint 
venture to improve telecommunications services in the Ukraine. 


BT has applied to the FCC for permission to offer US corporations 
international virtual circuits. The move is part of a plan, code- 
named Cyclone, to offer virtual networking services in the US, 
continental Europe and the Pacific Rim. The network is expected 
to involved the siting of switches at some 32 centres worldwide. 


France Telecom’s Numeris ISDN service in 1992 mainly served 
subscribers with less than 100 people. A survey found that 73% 
of subscribers had less than100 staff; the percentage of larger 
firms subscribing has fallen from 65% in 1990 to 33% last year. 


Latvia is planning to privatise 49% of its national network oper- 
ator, Lattelkom, in the next few months. Preparations began in 
March, and are being conducted by Eurostrategies, a consortium 
based in Brussels. PA Consulting has won the contract to draw 
up technical specifications for a future network separated from 
the network of the former Soviet Union. 


Marconi’s new analogue videophone has been officially launch- 
ed by BT, which will market it under the name Relate 2000. It has 
a 3 inch fold down colour screen with resolution of 128 x 96 pixels. 
Picture movement is slow scan at up to 8 frames per second. 


Olivetti has premiered a multimedia PC which was developed 
with BT. Norwich Union in the UK will trial the new machine, which 
integrates video telephony with mainstream computer applica- 
tions via BT’s ISDN. It will sell for around $US7,000. 


Voicecom Systems, BT’s US-based voice messaging service, 
has acquired Async Corporation, a subsidiary of MCl Commun- 
ications. Async provides voice processing services to US busi- 
nesses, and BT believes the acquisition will give Voicecom an- 
nual revenues of $US65 million. 


3Com has announced record orders of $US170.3 million, and 
record sales of $US161.4 million for the third quarter ending Feb- 
ruary 28, 1993. A3Com official said the increase in sales reflected 
strong interest in products introduced during the last 12 months. 


Deutsche Bundespost Telekom has decided against a second 
phase of its cordless local loop project, DAL. The last of the first 
phase connections will go in place in the next month or two. 
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EC Proposes Voice Liberalisation 


The European Commission was 
set last month to formally pro- 
pose the full liberalisation Euro- 
pean voice telephony by 1998. 

The EC’s timetable for the 
introduction of competition to 
the voice sector is split into two 
distinct phases. The first phase, 
from 1993 to 1996, will see the 
liberalisation of intra-EC calls, 
with complete opening up of the 
voice sector by January 1, 1996. 
A mobile sector review and lib- 
eralisation of satellite commun- 
ications is also planned. 

During this phase, open net- 
work provision principles will 


be applied to voice communica- 
tions and there will be increased 
use of alternative infrastructures 
for closed user groups. Cable 
TV networks will be used to 
carry services already open to 
competition, such as data. 

The second phase, extending 
from 1996 to 1998 and leading 
to the full liberalisation of na- 
tional and international sectors 
will see support targeted to- 
wards those countries where the 
network is underdeveloped, and 
towards the peripheral areas of 
the EC to ensure universal ser- 
vice continues. 





PTT Nederland 
to be Privatised 


The Netherlands government 
has agreed to sell half its shares 
in Royal PTT Nederland (KPN). 
This will include its holding in 
the national carrier, PTT Tele- 
com. The sale will take place in 
phases, with the first round ex- 
pected to go on sale in 1994. 

The company will be only 
the third European PTT privat- 
ised, after BT and Spain’s Tele- 
fonica. However, more privatis- 
ations are now planned, includ- 
ing Deutsche Bundespost Tele- 
kom and Portugal’s CTT. 

A large part of the Nether- 
lands’ telecommunications mon- 
opoly was reorganised and lib- 
eralised in 1988. Among other 
things, competition was intro- 
duced in areas of mobile phones 
and CPE but recently, there has 
been criticism that liberalisation 
was not taken far enough. 


GSM Handsets 
Shown at CeBIT 


The CeBIT trade show in Han- 
nover saw a lot of activity on the 
GSM handset front. Panasonic, 
Sony, Grundig and AT&T/Sie- 
mens all announced handsets, as 
the number of German GSM 
subscribers rose to 300,000. 

Panasonic unveiled what it 
claimed is the lightest and smal- 
lest GSM handportable on the 
market. Weighing only 245g and 
measuring 150mm by 53mm by 
30mm, it offers 1 hour talktime 
and 14 hours standby. 

Sony promised to deliver the 
most competitively priced hand- 
set, which will be available in 
September. The handsets from 
AT&T/Siemens will provide 2 
hours talktime and 15 hours of 
standby; while Grundig’s Movi- 
line 750 provides 2 hours talk- 
time and 12 hours standby, and 
is available now. 





TOPS AIP SARE RTE ESE EE EATEN EE > EME TERS ODT RE ET. 
ETSI Votes Yes to IPR Proposal 


The European Telecommunica- 
tions Standards Institute has ap- 
proved a proposal which should 
put an end to disputes over intel- 
lectual property rights. 

An ETSI General Assembly 
meeting in Nice in late March 
voted overwhelmingly for an In- 
tellectual Property Rights under- 
taking that companies will have 
to sign from November | if they 
want to become members. 


Members will be able to de- 
Clare that a specific IPR is not 
available to the standardisation 
process, but, if they do not make 
such a declaration within a cer- 
tain time limit, will have to grant 
licences on their inventions to 
other ETSI members. Licences 
will also have to be granted to 
non-members where the stand- 
ard is applied on reasonable and 
non-discriminatory terms. 
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ease — freeing you from the physical constraints 
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of shared networks. And all while delivering the 


industry’s smoothest migration path to full ATM 
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provides powerful ATM benefits including 
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Network to network, LAN to WAN, the whole globe is now within your reach with Infonet’s new Infolan service. 

Just imagine: you’re preparing a report for the board, but first you fetch some production figures from the mainframe in Chicago; 
plus a CAD drawing from the facility in North London; and then you show the draft, by E-mail, to colleagues in Sydney and 
Auckland. You do all this in a couple of minutes as easily as if you were using your office LAN. How simple can life get? 

Around the world Infolan is making global connections fast, simple and inexpensive by allowing networks to 
communicate with each other. That’s any network on any of the major protocols and hardware systems, at minimum cost, with 
minimal delays. At a range of speeds all the way from 9.6 Kb to 2 Mbits. 

Infonet can install your system throughout Australasia, from within your premises, to the offices at destinations any where 
in the world. We then can manage it fully, tailoring our service to your needs. So in countries where you do not want to make 
a major investment in technical staff, maintenance and hardware, we The Infolan family of services 
can handle all that for you, with no capital drain. Frame Relay 


. DEC 
We know from our world-wide customer base that Infolan is the > OSI 


service you have been looking for — the alternative to a hugely SRB— INFOLAN ~~ 
IPX 


expensive, inflexible private network. And of course being an Infonet 
i : . Apple~ ra. 


service it’s all one stop: one network, one-stop shopping, one bill. 


TELEPHONE 008 035 065. (NZ 0800 44 1019.) 
AUSTRALIAN AND OVERSEAS TELECOMMUNICATIONS CORPORATION LIMITED - AN OWNER OF THE WORLDWIDE INFONET CORPORATION. ACN 051 775 556. BEATTY/INF 1315 





ANALYSIS 


Playing the Litigation Card 


Stewart Fist explores the reasoning behind Optus’ decision 
to challenge Telecom’s Flexiplan schemes in court. 


he bad news of the month is that we 

are about to get our intelligence fur- 

ther insulted with newer and more 
obnoxious Flexiplan ads. Telecom has just 
hired John Singleton, and Optus has retali- 
ated by contracting Rod Cameron of ANOP, 
to survey for weak-spots in our intellectual 
armour. So from now until the September 
‘Who-gets-your-long-haul-business’ ballot, 
it’s going to be all downhill. 

I must admit that I lost count after the first 
40 or so Flexiplans were announced, and my 
computer crashed trying to work out which 
was the best plan for me. But, of course, it 
was an exercise in futility anyway; none of 
this is real — it’s all designed to confuse and 
confound the consumer, not to provide re- 
duced costs. We shouldn’t confuse verbosity 
with veracity. If Telecom really does have a 
Flexiplan for everyone, it really could save 
us all the bother, cut prices 10% and fire a 
few hundred advertising consultants. 

The first of the Flexiplans was announ- 
ced last November, and from the start it was 
obvious that Telecom was going to play 
brinkmanship with the competitive legisla- 
tion, and test the clear intentions of the Gov- 
ernment in establishing Austel’s powers as 
regulator. As one (not-for-attribution) Austel 
staff member explained: “The Flexiplans are 
seen by Telecom to be very significant in its 
approach to the ballot. They aim to tie the 
public up in all sorts of Flexiplans, and it will 
all become so confusing that no one will be 
able to judge, and so they’II vote to stay with 
the devil they know.” As a theory, this 
analysis has certainly gained credibility fol- 
lowing the recent Federal Election! And it 
may explain why the Labor Party’s two top 
public manipulators are now highly prized. 

Most of the carrier’s senior executives I 
spoke to (or rather, attempted to speak to) in 
preparing this analysis used the old ‘sub 
judice’ ploy to avoid discussing the realities 
and the fictions of the current game plans. 
Optus has now taken Telecom to the Federal 
Court after disagreeing with various rulings 
made by Austel, and the lawyers are check- 
ing out Rolls Royces again. It’s not clear how 
much the courts are being used here for gen- 
uine adjudication, and how much they are 
simply providing background-scenery in a 
cameo where 98-pound weakling Optus 
demonstrates its muscle-flexing. When sand 
keeps getting kicked in your face, there’s a 
stage where you send off for the Charles 
Atlas manual — even if you can’t win the 
fight, you must try to look threatening. 
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I guess the question is whether this intro- 
duction of the Federal Court reveals the in- 
adequacies of Austel or the competitive leg- 
islation. Is Austel a tiger or a pussy cat? Will 
we end up with endless rounds of court 
actions like New Zealand? But these rhetori- 
cal questions overstate the climate of the 
current dispute: no one seems to be treating 
the Federal Court action that seriously. Aus- 
tel executives and senior staff agree that it 
was almost inevitable at this stage in the 
development of a duopoly. In the absence of 
water-tight legislation or a clear determina- 
tion from the Minister, it is probably best to 
let the courts make the unpopular decisions. 
This leaves Austel playing nice-guy umpire; 
after all, who wants to be seen to be stopping 
Telecom giving discounts? 


Legitimate Complaints 


Optus has some legitimate complaints about 
the way in which Ministerial directions or 
Austel umpiring can change the rules: after 
all, it did contract to become the second 
carrier on the basis of the legislation as it was 
at that time — not what people might now 
like it to be. And it has gone to court to 





resolve a number of minor issues, not just 
for an interpretation of the legislation. 

Some of Optus’ complaints were to do 
with ‘grandfathered’ practices which were 
already in place, and which Austel allowed 
to continue without formal examination. 
Some were to do with clear and blatant 
uncompetitive actions, which Austel stomp- 
ed on, but Telecom now disputes. And some 
were the result of genuine disagreement in 
interpretation of the legislation. 

The crux of the problem seems to be that 
the various sections of the Telecommunica- 
tions Act hint that Telecom’s prices should 
all be ‘cost-based,’ but they don’t quite say 
so. Instead, the Act prohibits price-discrim- 
inations (different prices for different cus- 
tomers) which are not cost-based. It’s a 
subtle, but important, distinction. Both Tele- 
com and Optus must file tariffs with Austel, 
but only the dominant carrier (Telecom) is 
required to charge only in accordance with 
its filed tariffs. Optus is free to charge what- 
ever it wants. And this alone is a clear indica- 
tion that the Parliament anticipated that 
Telecom would try using sharp discounting 
practices to disadvantage its competitor/s. 
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And there are questions of when Telecom 
is discriminating between different classes 
of customers, and whether these charges are 
in accordance with its filed tariffs; all is open 
to various interpretations. The whole point 
of Flexiplans, after all, is to attract custom 
by skirting around the filed tariffs. It was 
those Flexiplans which linked local, STD 
and IDD calls that were at the centre of the 
dispute. There were also questions of mobile 
‘reseller’ discounts being offered to big cus- 
tomers, and one notorious attempt by Tele- 
com to create a Flexiplan which only applied 
to mobile calls connected to Telecom’s 
AMPS system, not to that part of MobileNet 
being resold under the Optus banner. 

All this bundling of everything-but-the- 
kitchen sink with local services (where Op- 
tus couldn’t compete) were clearly discrim- 
inatory, and Austel told Telecom to stop. But 
as one regulator explained, bundling doesn’t 
have to be explicit (say, where you only get 
a discount on your local calls if you use Tele- 
com’s long-distance) it can work much more 
under-handedly and be just as effective. 

The Act and various determinations all 
say that Telecom can only modify its tariffs 
when it can demonstrate that the ‘reasonable 
likely costs for supply’ of that service varies 
from normal by virtue of involving: 


= Different quantities; 

= Different transmission capacities; 

= Different places (to and from); and 

= Different supply periods. 

That seems to me to be a pretty wide gap in 
the wall, but one can see what the legislation 
drafters were getting at. Coles-Myer could 
get its telephones at a cheaper rate than the 
corner store; mainframe megabytes would 
be carried cheaper than modem e-mail; and 
city-to-city traffic would be cheaper than the 
same distance, rural. It’s conventional ra- 
tional economic dogma tempered by naive 
marketing theory. Obviously, in the naive 
minds of Parliament’s legal drafting section, 
the global market in telecommunications is 
not much different to that of soap powder. 
Judging from the ‘reasonable’ tariff varia- 
tions, they must imagine that bandwidth is 
manufactured in a factory, transported on 
trucks, warehoused in bulk-stores, and on- 
sold through small retail outlets or discount 
supermarket chains. 


Who Qualifies For a Discount? 


It is assumed that all these factors go hand- 
in-hand with cost-based pricing. But, is there 
really any economy of scale in telephone or 
data transmissions that justifies cheaper 
rates for big bandwidth consumers? Ob- 


viously there is in switching, but not, as far 
as I can see, in transmission. Yet Telecom’s 
price to a television network for transporting 
programs between transmitters represents a 
97% discount (related to bandwidth) over 
what you or I would pay for a voice tie-line. 
Clearly one or the other of these prices is not 
‘cost-based.’ 

However, the legislation only deals with 
‘fairness’ between the carriers, not equity 
between consumers, unless that impacts on 
competition. Austel is only really involved 
in levelling the playing field for the players 
— not in moderating the prices being charg- 
ed for admission. This form of discrimin- 
atory discounting for media moguls and 
large corporations is filed under the SPA 
(Strategic Partnership Agreement) heading 
— which is a euphemism for ‘the stronger 
the company, the bigger the discounts.’ 

To Optus’ disgust, Austel chose to treat 
Telecom’s SPA arrangements as different 
from Flexiplans, although the regulator did 
get a bit stroppy when it discovered some 
companies were reaping the benefits of both 
SPA and Flexiplan discounts piled on top. 
Austel took the conservative view that SPAs 
applied only to large customers, anyway. 


Continued on page 16 








Standards 


ITU KRevamps 
Standards Process 


In Helsinki in early March the International 
Telecommunications Union (ITU) held its 
first World Telecommunications Standard- 
isation Conference (WTSC). It marked the 
culmination of a four year reform of the 
ITU’s standards-setting process, and was the 
first standardisation conference to be held 
under a new regime put in place at an ITU 
Plenipotentiary Conference in December. 

That conference merged the radio stand- 
ards setting responsibilities of the CCIR and 
the telecommunications standards activities 
of the CCITT into one standardisation sector. 

In the four years since the ITU’s last 
telecommunications standards-setting con- 
ference, the 1988 Melbourne CCITT Plen- 
ary, the number of CCITT standards in force 
(more correctly known as Recommenda- 
tions) has grown a modest 20%, from 1,612 
to 1,954. The amount of information in- 
volved has grown much more dramatically: 
from 18,500 to over 34,000 pages. 

No wonder, then, that streamlining its 
standards-setting process has been one of the 
ITU’s major priorities in recent years. In 
times past, the four yearly cycle culminating 
in the Plenary was adequate. Each Plenary 
approved standards developed in the preced- 
ing four year period, identified areas where 
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new standards were required, created study 
groups to undertake this work and allocated 
tasks to the various study groups. Recom- 
mendations they produced only became 
final when approved by the next Plenary. 

But the pace of technological change in 
the last quarter century has made this process 
far too slow, and an accelerated approvals 
procedure was developed. Under its final 
form, put in place at the 1988 Plenary, study 
groups can decide that finalisation of a par- 
ticular standard is a matter of urgency. If 
group members are unanimous on this, the 
standard is circulated to all ITU member ad- 
muinistrations and, if a majority support it, the 
recommendation comes into force. 

Since the 1988 Plenary this procedure 
has worked well, but not without criticism. 
Some countries did not have the resources to 
assess all the draft recommendations pre- 
sented in the time available. The Helsinki 
WTSC re-adopted the procedure, but gave 
member administrations the right to appeal 
to the Director of the ITU’s Standardisation 
sector if they felt adversely affected by a par- 
ticular recommendation. 


Horton to Chair TSAG 


Several more significant initiatives were al- 
so put in place in Helsinki. A Telecommun- 
ications Standards Advisory Group (TSAG), 
chaired by Austel’s Technical Specialist, 
Bob Horton, was formed. This body will re- 
view the standardisation work program, 
recommend measures to foster co-operation 
with other standards bodies such as ETSI, 


and provide advice on the setting of priorit- 
ies and allocation of work to better adapt the 
standards process to market, industry and 
users’ requirements. It will also recommend 
the setting up of joint co-ordination groups 
when it believes these to be necessary. 

These groups will co-ordinate work be- 
ing carried out by different study groups 
within the ITU to ensure that it does not 
overlap or leave important matters uncover- 
ed, and will carry out similar liaison with 
other standards-setting bodies. Areas iden- 
tified as requiring the attention of these Joint 
Coordination Groups were the telecommun- 
ications management network, broadband 
ISDN, multimedia services, quality of ser- 
vice and network performance. 

Membership of the TSAG will be open 
to representatives of any ITU member or- 
ganisations, and Horton said he expected 
about 150 people to turn up when the TSAG 
holds its first meeting in Geneva in June. He 
hopes to set up a number of subcommittees 
to tackle specific topics. The TSAG will also 
work closely with the World Telecommuni- 
cations Advisory Council set up by ITU 
Secretary General, Pekka Tarjanne, to pro- 
vide high level visionary input on the future 
of global telecommunications. 

To make the 30,000 pages of standards 
information more readily available to the 
industry, the conference also decided to step 
up plans for making recommendations av- 
ailable electronically. 


Stuart Corner is the Editor of Exchange. 
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International Links 


Capacity no Problem 
For PacRimEast 


If you were a road engineer with the job of 
building a new east-west highway across the 
Nullarbor Plain, and you discovered that a 
|2-lane super highway could be built for the 
same price as a two-lane goat track, you’d 
opt for the super highway, wouldn’t you? 
But, what if it were apparent that the road 
would only be used by a few tourists on bi- 
cycles? And what if you knew that a few 
years down the track, you’d be able to build 
a 24-lane or 48-lane highway with kerbs and 
guttering for the same price? 

This is the dilemma facing submarine 
cable operators. The problems become ap- 
parent when you begin to dig into the design 
criteria of the new PacRimEast cable, open- 
ed on March 31. The new fibre optical cable 
joins Australia to North America (and on to 
Europe) via the Tasman 2 cable to New 
Zealand. The cable stretches 7,700km be- 
tween Takapuna beach in Auckland, New 
Zealand and Keawaulu in Hawaii. It is the 
second stage of the $1.5 billion Pacific circle 
network which will be filled-in next year 
with PacRimWest linking Australia to Guam 
and the Hawaiian-Japanese cable network. 

There are four major shareholders in Pac- 
RimEast, and about 30 minor ones. The key 
players are OTC and Telecom New Zealand 
International on this side of the Equator, and 
AT&T and Japan’s KDD on the other. Half 
the cable was manufactured by the Amer- 
icans (AT&T), and the other half by Alcatel 
TCC in Australia. On the US side there are 
32 repeaters powered from Hawaii, and on 
the Australian side there are 28 using Kiwi- 
power. The cable structure on our side of the 
join uses the same standard 6-fibre core 
produced by Alcatel TCC for Tasman 2, but 
with two of the slots filled by dummy fibres. 

John Dennis, OTC’s Chief Engineer on 
the project, is refreshingly frank about why 
they design cables the way that they do. I 
wanted to know: Why use a 6-core cable de- 
sign, but only put four fibres in place? Surely 
the cost of the glass-fibre for another fibre- 
pair wouldn’t be significant in the total (fibre 
only costs cents per metre)? Why not go the 
whole hog with three pair, and boost trans- 
Pacific capacity another 50%? In actual fact, 
another fibre pair in the cable would boost 
capacity by 100%, because only one of the 
two existing pairs is actually used for traffic. 
The other is a redundant circuit, sitting there 
in the dark, just in case some trawler cuts 
through the North Pacific cable. 

Then, (when PacRimWest is in place) the 
ring-topology will spring into action, and the 
second pair will take the extra trans-Pacific 
load until the northern hemisphere cable is 
welded back together again. So what do we 
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get for an outlay of $US270 million (shared 
among 36 partners) on the new cable? We 
get a single working pair of fibres from New 
Zealand to Hawaii with a capacity (to quote 
from the OTC booklet) of ‘7,560 digital 
channels — approx. 30,000 voice circuits.’ 

You’ ve got to watch cable system statis- 
tics when carriers announce that their new 
cable ‘will carry X-number of standard voice 
circuits;’ this is the only business in the 
world where companies understate their 
achievements! The problem is one of embar- 
rassment. These days they are swamped by 
capacity, but, like the road builder on the 
Nullarbor, they don’t know what to do about 
the excess. What’s more, they don’t like 
talking about how excessive the excess is. 

The reason why ‘7,560 digital channels’ 
translates to ‘approximately 30,000 voice 
circuits,’ 1s not, as you might expect, through 
the use of sub-64Kbps data-rates. These 
fibres run at 565Mbps, so each pair is theor- 
etically capable of handling 8,828 PCM 
64Kbps channels. After removing a healthy 
overhead for supervision etc., this gives us 
our “7,560 digital channel’ figure. The four- 
times multiplier that converts this to ‘30,000 
voice circuits’ comes from the use of DCME 
(Digital Circuit Multiplication Equipment). 
One side of any voice conversation is always 
listening, and there are also pauses, trans- 
mission delays and so on, which in a highly 
intelligent and highly multiplexed system 
can be accumulated and reused — so a three 
or four times gain in capacity from DCME 
is not unusual these days. 

Where this is still an understatement is in 
the fact that no one (except for Pacific cable 
designers) makes much use of 64Kbps PCM 
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for voice any more. Eighty percent of Aust- 
ralia’s trunk traffic uses 32Kbps ADPCM, 
and most of the new high-capacity undersea 
cables (trans-Atlantic) are designed to use 
16Kbps ADPCM. So at any time in the fut- 
ure, PacRimEast/West and Tasman 2 can be 
upgraded to quadruple their present capacity 
by simply changing the end modulation 
techniques. The ‘30,000 voice circuits’ 
(PCM + DCME) could just as accurately 
have be translated as ‘120,000 voice cir- 
cuits’ (ADPCM + DCME) — and remem- 
ber, we are still only talking about the use of 
one fibre-pair here. So it makes little sense 
to add a third fibre pair to the cable, even if 
the cost increase is only 5 or 10%. They’ve 
got Buckley’s chance of using what they’ve 
already got anyway! 

But what about the future? The design 
life of this cable is 25 years, and the mean- 
time-between-failures for the electronic 
components and lasers is now very high. Ev- 
ery circuit and laser in the undersea repeaters 
has a redundant partner. So the reliability of 
the system as a whole is calculated to be such 
that the cable should only need to be lifted 
for a repeater repair two or three times, at 
most, in its quarter century life-span. 

Even with this life-span, it still doesn’t 
pay to add any more redundant capacity 
through a third fibre pair in the expectation 
of needing it in the future. John Dennis says 
that the next generation of cables may run at 
5Gbps and use optical amplification. So the 
cost of fibre and repeaters, per megabit/sec 
of carrying capacity, is crashing, and it only 
takes about two years to design and install a 
new cable these days. 

Stewart Fist 
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New Zealand 


Clear, TCNZ Smoke 
Pipe of Peace 


Anew mood of reconciliation has broken out 
between New Zealand’s feuding carriers. 
After almost three years of bad tempered 
legal battles and aggressive public postur- 
ing, Telecom Corporation of New Zealand 
and Clear Communications look set to bury 
the hatchet. Meanwhile, TCNZ has signed 
an interconnection agreement with cellular 
operator BellSouth enabling the entry of a 
third carrier. 

The catalyst for the change of mood was 
a three point peace proposal issued by TCNZ 
on March 30. The initial proposal dealt with 
three issues: tolls interconnection; local ac- 
cess interconnection; and non-code access. 
At present customers must dial a 050 code 
before being connected to Clear. Tom Burns, 
TCNZ Deputy Chairman, said the proposal 
was released to the media to counter claims 
that TCNZ was not cooperative. He said the 
offer reflects standard business practices for 
dealing with issues that are before the courts. 
As all three issues are now at the arbitration 
stage and Clear is an incremental user of the 
network, Burns says the important issues 
really boil down to costs. 

Talking about TCNZ’s proposal to pro- 
vide non-code access to rival networks, 
Clear CEO, George Newton, told Welling- 
ton business leaders on March 31 that “‘if this 
is a sincere offer, it’s acceptable.”’ His tone 
implied it was anything but sincere. How- 
ever, by April 7, Clear and TCNZ had reach- 
ed an agreement on non-code access terms. 
Later that day, TCNZ amended its earlier 
offer to Clear on the other two issues during 
a scheduled meeting between the carriers. 

The dispute over non-code access dates 
back to early 1992 when Clear’s national 
tolls market share went past the 9% thresh- 
old. At this point TCNZ was supposed to 
provide non-code access under an earlier 
agreement. 

Clear and TCNZ have a contract for non- 
code access, but Clear is disputing TCNZ’s 
interpretation of the terms and conditions. At 
the same time, Clear does not accept TCNZ’s 
asking price. The issue is now in arbitration. 


TCNZ proposed to accept payment from 
Clear of the amount Clear was offering for 
the service while the arbitration continues. 
When the issue is settled, Clear will pay the 
difference between its offer price and the 
price set by the arbitrator. 

From Clear’s point of view, non-code 
access will remove the what External Rela- 
tions General Manager, Neil Tuckwell, calls 
“leakage.” He said that often customers for- 
get to dial the 050 code when making a toll 
call, thus giving business to TCNZ. 

At the Wellington function, Mr Newton 
poured scorn on TCNZ’s initial local access 
proposal. TCNZ said it could provide direct 
dial input (DDI) access ‘‘for an interim per- 
iod” and “‘on a temporary basis.” Mr New- 
ton said customers would not buy any tele- 
communications services on such terms. 

The courts found TCNZ breached section 
36 of the Commerce Act over this issue. 
Section 36 deals with anti-competitive be- 
haviour. Clear wants to be able to buy DDI 
services just like any other business. Newton 
said TCNZ’s offer was “simply a ploy to 
avoid the section 36 issue.” 

Speaking directly after Clear’s reaction 
to the initial offer, Burns said that Newton 
should ask exactly what TCNZ meant by 
‘interim’ and ‘temporary.’ On April 7’s am- 
ended proposal, TCNZ made its position 
clear. It said that the short-term arrangement 
would have to be replaced by a long-term 
arrangement after Clear’s legal action had 
gone through the Court of Appeal. However, 
TCNZ assured Clear that local business cus- 
tomers would not be interrupted by the tran- 
sition from an interim to long-term agree- 
ment. Newton said Clear’s Board had re- 
jected TCNZ’s initial offer on toll intercon- 
nection last December. 

Burns said that the change between that 
offer and the March 31 offer is that Telecom 
asked Clear to put the financial difference 
between the two claims ina trust account and 
settle later on the basis of what the court de- 
cides. He said, ‘“‘this is normal commercial 
practice and for Clear to reject it was tan- 
tamount to saying the company has no faith 
in the courts. They always could serve cus- 
tomers in places without POIs (points of in- 
terconnection). They chose not to because of 
the costs. If they want additional POIs, the 
rates are not the same. We have to take the 
cross-subsidy of the network into account.” 





This position was amended on April 7 
with TCNZ asking Clear to pay a local call 
charge on each toll until the arbitrator makes 
a decision. 

Criticising the current regulatory struc- 
ture, Mr Newton said the protection offered 
new competitors in the market amounted to 
goodwill or the courts. But goodwill breaks 
down under commercial pressure. You are 
in effect saying, “Can I play in your back- 
yard and take away your market share?’ 
Instead, Mr Newton says New Zealand has 
ended up with a legal quagmire. 

Yet TCNZ?’s actions were designed ex- 
actly to promote some goodwill following a 
period of intense bitterness between the two 
carriers. Though less acrimonious, TCNZ’s 
dispute with BellSouth was substantially 
calmed by an interconnection agreement 
reached on April 7. 

The big question hanging over this out- 
break of peace is why, and why now? A 
TCNZ spokesman could only answer ‘why 
not?’ He said it was time to take the initiative 
and get these issues solved. 

Few observers of the battles in recent 
years are prepared to accept such a simple 
answer, and many possible alternative ans- 
wers are circulating. Most centre on the New 
Zealand election, which must be held before 
the end of the year. At the extreme are out- 
landish conspiracy theories involving gov- 
ernment Ministers and re-election funds. 
More plausible is the idea that the Govern- 
ment applied pressure on TCNZ to resolve 
network pricing issues in order to pave the 
way for electricity industry privatisation. 

Perhaps the most popular theory in Wel- 
lington is that TCNZ has seen opinion polls 
which show the more regulatory-minded 
Labour Party looks like winning a solid vic- 
tory. This might result in a government more 
willing to taking a hands-on approach to 
telecommunications policy. TCNZ may be 
betting that giving a little now is preferable 
than having something taken later. 

TCNZ dismisses this theory. Yet, as any 
economist will tell you, regulators often 
don’t actually have to regulate to achieve 
results — sometimes the fear of regulation 
alone is enough. Whatever the cause, divine 
inspiration, political leverage or fear of re- 
regulation, something concentrated minds at 
TCNZ wonderfully. 

Bill Bennett 





Litigation from page 13 


So SPA bundling of local and long-line 
services is a different issue from Flexiplans, 
it says, since Optus can compete in this 
market. Optus, however, thought some of the 
SPA agreements clearly breached the Act. 

Ultimately the legal advice Austel receiv- 
ed suggested that it was possible to justify 
some of Telecom’s more innovative schemes 
under section 185.2 of the Act which is 
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headed (wouldn’t you know!) ‘Other terms 
and conditions.” What wouldn’t pass scru- 
tiny under the cost-saving definition comes 
in clean under the ‘other’ category. At this 
stage Austel asked for direction from Com- 
munications Minister Collins, who suggest- 
ed that the carriers should be encouraged to 
offer Flexiplan-type pricing ‘if it was of 
benefit to the consumer’ — but not if it 
‘involved a reduction in competition.’ He is 
also said to be in favour of apple pie. 


And by the time Optus did go to court, 
Australia was in the midst of an election 
campaign with the general expectation that 
the Liberals would win. There was consid- 
erable speculation at this time about Tele- 
com being privatised, as well, and further 
talk about changing the regulatory environ- 
ment. Put that all together, and you’ve got a 
pretty good insight into why Optus chose the 
litigious approach. 

Stewart Fist 
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Spectrum Management 


SMA Already 
Under Fire 


Just two months before it opens its doors for 
business on July 1, the Spectrum Manage- 
ment Agency (SMA) is already facing more 
questions than it has ready answers for. 
Heading the list of groups with a grouch is 
the Australian Electrical and Electronic 
Manufacturers’ Association (AEEMA) with 
the backing of AOTC and Optus and a chor- 
us of other radio communications equipment 
and service providers. 

In hiving off its radio communications 
division to form the SMA, the Department 
of Transport and Communications is com- 
pelled by the Radiocommunications Act. But 
the legislative blueprint for the SMA is per- 
ceived as being somewhat flawed, in that it 
fails to specifically address some critical 
technical and economic issues. The general 
feeling is that what the legislation doesn’t 
contain is almost more significant than what 
it does contain. And by that, the aggrieved 
mean too few guidelines on such issues as 
how interference disputes will be handled. 
Just as important is the question of how 
much spectrum will be left for AOTC, Optus 
and Vodafone to meet their universal service 
obligations and to develop future services 
driven by new technologies and standards. 

At the core of the issue is a fear that the 
SMA may not be able to effectively regulate 
entrepreneurs and commodity speculators 
who may be tempted to buy up spectrum and 
hoard it, then use that power to increase the 
price. In a primarily money/power, cost/con- 
trol issue, the big spectrum licence incum- 
bents could possibly be perceived as fighting 


to preserve their status quo, while the Gov- 
ernment sets about cashing in on a limited 
and valuable resource and streamlining its 
administration. 

AEEMA’s Executive Director, Alex Gos- 
man, says there are too many ‘what ifs?’ in 
the implementation of the radiocommunica- 
tions legislation and Ministerial Directions 
and more consultation is urgently needed. 
“DOTAC talks about ‘administrative ef- 
ficiencies,’ but this is pure Canberra-speak 
that could cover a multitude of things,”’ Gos- 
man says. AEEMA’s concerns are expound- 
ed at length in a submission to DOTAC’s 
First Assistant Secretary, Radiocommunica- 
tions Division, Roger Smith, who agrees 
DOTAC and industry need to sit down and 
thrash things out. 


Inadequate Legislation 


AEEMA’s submission points out that while 
the industry body supported the goals of 
achieving more efficient disposal and ad- 
ministration of spectrum, there is now ‘con- 
siderable disquiet in the manufacturing and 
distribution industries that the finer points on 
the technology side have been overlooked.’ 

‘Also, if cost savings are made by the 
SMA, do these savings go to public con- 
solidated revenues, or to the industry? I un- 
derstand DOTAC earns around $70 million 
per year from the sale of spectrum, which is 
three times its administrative costs. From 
AEEMA’s viewpoint, the kinds of benefits 
that might flow to industry would be quicker 
allocation of spectrum and speedier response 
to industry needs,’’ Gosman says. 

Another of AEEMA’s concerns is the 
huge potential cost of interference disputes 
if they lead to litigation. Also, if spectrum 
buyers abuse their power to force up the 
price, action under the Trade Practices Act 
would be expensive and time-consuming. 





Gosman suggests specific technical is- 
sues could be addressed and resolved by 
preparing a series of hypothetical interfer- 
ence scenarios involving compliant equip- 
ment and working through them with tech- 
nical experts from DOTAC. 

Gosman says this could be achieved if 
DOTAC agreed to second some of its lab- 
oratory staff to a yet-to-be-formed technical 
subcommittee of the Radiocommunications 
Consultative Council, whose core members 
include defence representatives, telecom- 
munications and television and radio indus- 
try associations, user groups and unions. “A 
technical subcommittee could help the SMA 
get it right before it even begins selling spec- 
trum,’’ Gosman says. 

AOTC is concerned that “the Radiocom- 
munications Act gives no specific policy 
guidance to the SMA on the linkage between 
telecommunications and radiocommunica- 
tions, as is done for linkage between broad- 
casting and radio communications. We be- 
lieve that special policy consideration is 
needed to provide radio spectrum for tele- 
communications services provided by car- 
riers licensed under the Telecommunications 
Act,” says AOTC General Manager, Net- 
work Strategy, Dr Peter Gerrand. 

‘Telecom believes that the SMA should 
take into account the Government’s tele- 
communications policy objectives in the de- 
velopment of spectrum for future telecom- 
munications services, and that this may lead 
to a different approach than the SMA would 
use for other radio-based services. There 
needs to be a clear division of responsibility 
between Austel and the SMA for matters 
such as the planning for future radio-based 
telecommunications services. By the turn of 
the century, the majority of calls will have 
some radio component,” he said. 

Bernard Levy 
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Mobile Communications 


Mobile Data Takes 
to the Air 


All of a sudden, everybody seems to be get- 
ting into mobile or wireless data services. In 
the same week in early March, BellSouth 
announced plans to launch its Mobitex 
mobile data service in Australia; fromthe US 
came a Story that Sun Microsystems had 
teamed up with a Russian company with 
radio expertise in order to get into the wire- 
less local area network market and IBM 
became the first commercial partner in the 
CSIRO’s bid to take a world lead in wireless 
local area networking. The following week 
the NSW Government announced that Tele- 
com and Motorola had won a contract to 
provide trunked mobile radio services to 
20,000 government users. Data communica- 
tions is expected to be a large component of 
the future network’s usage. 

A dedicated mobile data network is new 
to Australia, but they have been operating for 
several years in the UK. BellSouth, operat- 
ing through its wholly-owned subsidiary 
BellSouth Mobile Data Australia Pty Ltd, 
will invest a total of $120 million to cover 
all capital cities with its network by 1996. 

BellSouth entered the mobile data busi- 
ness in 1990 in the US when it set up a joint 
venture with Ram Broadcast Corporation, 
Ram Mobile Data. The frequencies being 
used for the Ericsson-developed Mobitex 





Standards 


Telcos Get into the 
Standards SPIRIT 


Telecommunications carriers from around 
the world have joined forces to try and con- 
vince computer makers to develop a comput- 
ing platform just for their industry. The car- 
riers — all of which are members of the Net- 
work Management Forum (NMP) user as- 
sociation — have formed SPIRIT (service 
providers integrated requirement for infor- 
mation technology) in an effort to develop a 
specification for an ‘open’ computing plat- 
form that will make it easier and cheaper for 
them to buy and use hardware and software. 

SPIRIT participants include AT&T, Bell 
Communication Research, BT, France Tele- 
com, Italy’s Stet, Japan’s NTT and Telefon- 
ica. Several hardware manufacturers have 
also joined including DEC, Hewlett-Pack- 
ard, and IBM. According to NMF officials, 
other carriers and computer vendors have 
also expressed interest in joining. 

‘We are getting together to do this be- 
cause there has been a major shift in the 
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service in Australia were originally reserved 
by Ram. BellSouth and Ram are now in- 
volved in Mobitex networks in about 10 
countries. Since the announcement of the 
Australian system BellSouth has announced 
plans for a Mobitex network in France in a 
joint venture with France Telecom. 

Mobile data is clearly big business. It is 
being driven not only by new applications 
for traditional users of mobile communica- 
tions services such as emergency services, 
couriers etc., but by the growing use of port- 
able personal computers. Local area network 
sales are growing at about 20% annually and 
some estimates suggest that by the end of the 
decade 80% of all personal computers sold 
will be portable models. The next step is 
clearly portable networking. 

It might appear at first sight that the 
markets for wireless local area networks and 
mobile data services are quite distinct: wire- 
less LANs for in-building communications 
and mobile data for those on the move over 
a wide area. Not so. One application which 
BellSouth Mobile Data has identified for its 
service is within airport terminals: the fixed 
check-in terminal can be replaced with a 
mobile terminal and ticket printer connected 
to the airline’s computer over the Mobitex 
network allowing check-in operators to 
move along a queue greatly reducing check- 
in times. 

BellSouth won’t say that whether it has 
any airlines in Australia planning to imple- 
ment this application, but its network rollout 
will provide coverage of Australia’s main 
airports as its first priority. Service 1s expect- 


industry where the vendors are no longer 
dictating what the user can buy . . . rather it 
is the users getting together and saying ‘this 
is what we need’,”’ said John Wright, Chair- 
man of the SPIRIT steering committee and 
an executive at BT. ““While there is tremen- 
dous competition within the communication 
industry, we believe that each of the carriers 
have more in common than differences. I 
think because of the commercial pressure 
that all of the carriers are feeling right now, 
we will be able to find a common ground and 
create a Set of specifications that will save us 
all a lot of money.” 

Telcos typically create customised net- 
work management platforms because their 
networks are so vast and virtually everything 
that carriers use network management for — 
from billing to the provisioning of services 
— has been built and managed internally. 
However, because of the in-house develop- 
ment, most carriers have different specifica- 
tions and platforms which makes it difficult 
for computer vendors to develop consistent 
hardware and software. 

In an effort to find a solution, SPIRIT 
officials said that the specifications being 
worked on will include common applica- 
tions platforms and existing specifications 


ed to commence in June, with a full network 
rollout to major capital cities and regional 
areas within two years. The service will be 
tariffed on packets transmitted, not connect 
time or distance. 

Mobitex will transmit data only at rela- 
tively low rates of up to 4,800bps, but the 
aim of wireless LAN technology is to match 
the throughput of fixed networks such as 
FDDI at 100Mbps. In wireless technology 
there is a fundamental limit to the amount of 
information that can be carried at a given 
frequency: the only way to achieve through- 
put approaching these rates is to operate at 
very high carrier frequencies. 

The CSIRO-IBM partnership will aim at 
technology operating at 60 GHz, the very 
limit of radio technology. There are infrared 
systems on the market, but they rely on 
simple on/off switching of the infrared sig- 
nal to convey information. The CSIRO’s 
technology modulates the 60 GHz signal in 
a similar fashion to the way information is 
modulated onto a carrier in any other radio 
communications systems. Similar modula- 
tion of infrared signals is some years away. 

The CSIRO said in 1992 that it had been 
able to demonstrate communications at 
200Mbps at 40 GHz. Its initial plans to 
commercialise the technology in collabora- 
tion with IBM will aim for a much more 
modest throughput of 1OMbps. The project 
will use technology from IBM whose own 
wireless LAN product, Samba, with a data 
rate of 1Mbps, was launched last year. 


Stuart Corner is the Editor of Exchange. 


— such as the NMF’s OMNIPoint. The con- 
sortium plans to build specifications for both 
hardware and software development plat- 
forms as the basis for telecommunication 
network management, service management, 
operations support and generalised business 
management systems. 

The platform SPIRIT is hoping to design 
would hide systems software complexity 
from application developers, which would 
allow them to concentrate on developing 
application functionality rather than inte- 
grating incompatible systems. 

The new specification will also allow 
carriers to transparently connect systems 
across operating platforms and provide in- 
dependence for the underlying technology, 
thus enabling technology innovations while 
preserving application investments. In order 
to achieve some of these goals, SPIRIT of- 
ficials said that the platform will include 
specifications for programming and data- 
base access languages, communication pro- 
tocols, user interface, and APIs. 

Not only are carriers hoping to find a 
solution that will save them money, but com- 
puter vendors are also hopeful that they will 
be able to support the specifications and thus 
open up doors that in the past had been shut 
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because the carriers had built a lot of their 
systems in-house. 

‘We really think that there may be some 
different benefits to SPIRIT and we are 
going to work with them to help find a 
common set of specifications that we can 
support and provide,” said Bill Gassmane, a 
DEC spokesman. “A lot of the problems that 
the telecom companies are facing are the 
same as the ones that large corporations are 
dealing with. Because of this some of the 
expertise that we have learned will help the 
carriers find solutions.” 

While the consortia has just started, ac- 
cording to SPIRIT chairman, Wright, it has 
agreed on a number of different steps that 
need to be taken before a set of specifications 
will be available. First, SPIRIT will try to 
define what specifications are important and 
which should not be included. Wright be- 
lieves that by doing that SPIRIT will quickly 
find common ground that all carriers can 
agree upon. 

The consortia will also look at distributed 
computing systems, such as DCE (Distrib- 
uted Computing Environment) and other 
distributed systems. Wright said that this 
will accelerate the development of standards 
that are just now starting to make their way 
into the market. 

While SPIRIT has not even held its first 
meeting, Wright said that he believes that all 
of the work that is being planned should be 
completed within two years. At which point 
he said SPIRIT will dissolve. He added that 
one of the main reasons why SPIRIT will not 
continue for a long period is that there are 
already enough consortia in the industry to 
set standards. SPIRIT however, he said will 
not be setting standards but will solidify in- 
dustry-wide agreement for implementing 
proposed and defined specifications. 

Mike Moeller 
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WINDOWS NT 


Microsoft is determined to make its upcoming Windows 
NT operating system the unquestioned leader in dis- 


tributed computing. A hands-on review of a beta version 
of NT in our next edition shows that while Microsoft is 
on the right track, it still has a way to go. 
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Internetworking 


What’s the Cisco 


Secret? 


Why is it that while most of the IT industry 
wallows in recession networking companies 
like SynOptics, 3Com, Cabletron and Cisco 
Systems are booming? Take Cisco, in the 
1990/91 financial year the router vendor 
reported $US183 million in net sales and 
posted $US43 million in net income; less 
than three years later the company has 
posted $US 145 million net sales and $US38 
million net income for the second quarter 
ended January 24, 1993. 

So what’s the secret? While not wanting 
to give too much away, Cisco President, 
John Morgridge, says it’s all about strategy, 
capitalising on opportunities and staying 
focused. “There were a number of people in 
the router market the same time we were [so] 
we didn’t create the opportunity but we 
Clearly capitalised on it. We didn’t have to 
create the market. A lot of companies try to 
create markets, but that’s a very hard way to 
grow a company. The point is that we have 
done a number of things correctly. One is 
that we stayed focused and some people who 
have not done well in this market broke that 
focus.” 

In Australia last month for the inaugural 
Australasian Cisco Users Conference, Mor- 
gridge says that the internetworking market 
is now on the verge of a shakeout similar to 
those which have occurred in other sectors 
of the IT industry. Using the PC industry as 
an example, he says only a few vendors will 
survive, and those survivors will be com- 
panies that expand their focus but don’t go 
into new markets. 


With his track record, who could argue? 
After joining Cisco October 1988, Mor- 
gridge charted a course for the fledgling 
company which has taken it to the dominant 
position in the internetworking business. 
Cisco may not have actually created the 
booming router business, but under his 
stewardship the company has certainly been 
the catalyst for its growth. 

‘““We were the first to deliver a multi- 
protocol router [and] the first to allow con- 
struction of very large networks,” he claims. 

Right from the start, Cisco had ‘‘a good 
manufacturing strategy, we did not build an 
integrated manufacturing capability. From 
Day One we were willing to partner, we 
actively went out and solicited Cabletron, 
Chipcom, SynOptics and built products for 
them. Has there been a lot of dollars [in 
that]? Not a lot of dollars, but there’s been a 
lot of market position because it helped es- 
tablish us as the de facto standard in the 
industry.” Cisco also carefully invested in 
promotion. ““From Day One we’ve domin- 
ated Interop. We’ ve called it our show.” 

Also important in establishing de facto 
standard status was penetration of the uni- 
versity market. But unlike other companies 
which donate products to academia, Mor- 
gridge says that Cisco sells them. It’s ‘‘more 
a case of being an active partner than being 
a donor. You have to be there with support, 
you don’t just give it to them. If you work 
with them and ensure that they’re successful 
with it then they’ll be true believers.”’ And 
it’s an ongoing strategy. ‘““Right now we are 
focused on ensuring that the South Ameri- 
can universities use our products.” 

How does he rate his progress? ““When 
they hired me the chairman said ‘this is a 
good opportunity, don’t screw it up,’ and he 
recently observed that perhaps we hadn’t.” 
Mark Smeaton 


AUSTRALIAN EXPORTS 


Exports of Australian manufactured communications 
equipment and services are growing at an exciting rate. 
But how long can the export boom last? Next month we 
take an in-depth look at who our exporters are, what they 


sell, and the markets they’re aiming at. 


APPN 


TCP/IP may have built up an early lead in the race to 
establish the enterprise network architecture of the fu- 
ture, but IBM’s Advanced Peer-to-Peer Networking ar- 


chitecture provides features that TCP/IP can’t match. 
Next month we take a look at what it offers. 


Following this month’s analysis of ATM’s potential, in 


next month’s edition we present an alternative view of 


the next big thing in networking. Vendor hype aside, 


there are still significant hurdles to be overcome before 
ATM becomes commonplace in corporate nets. 


Page 22 


Advertising Enquiries: 


Craig Burkill 
(02) 264 2200 





Australian Communications May 1993 





Gelecom 





TEL 0377 


ANALYSIS 





Germany 





Germany’s Long 
Journey to Telecom 
Reform 


Germany is in the midst of a long trek to 
liberalise its telecommunications industry. It 
has already taken some major steps, includ- 
ing the partial dismantling of its public net- 
work monopoly, the opening of equipment 
markets to competition, the lifting of key 
restrictions on the use of private networks, 
and the initiation of vendor licensing for 
value-added services, satellite networks, and 
mobile telephony. And the German PTT, 
Deutsche Bundespost Telekom, has picked 
up the pace in recent months by overhauling 
its leased line services, bolstering efforts to 
offer outsourcing services, and launching 
sweeping organisational changes aimed at 
dispelling its reputation as one of Europe’s 
more unhelpful and expensive PTTs. 

The ramifications of Telekom’s monopo- 
ly status for user costs are evident in Ger- 
many’s leased line rates, which are typically 
two to three times higher than equivalent 
prices in the UK. Prior to last year, the only 
leased lines available in Germany were 
DDV lines, which come complete with 
modems at both ends of the link and auto- 
matic backup service that enables traffic to 
be rerouted around any line failures. The 
problem with the DDV service is that high 
bandwidth lines are too expensive. 


Forced to Change 


Two developments forced Telekom to aban- 
don its DDV-only policy and begin offering 


ordinary leased lines. One was the imple- 
mentation of a European directive requiring 
PTTs to offer such lines. The other was the 
German Government’s licensing of an alter- 
native mobile telephony network operator, 
Mannesmann Mobilfunk GmbH. Mannes- 
mann contended that it couldn’t compete 
with Telekom unless the PTT lowered its 
leased line charges. 

In addition to offering ordinary leased 
lines the PTT made some radical changes to 
its DDV pricing structure. Telekom was for- 
ced to change its pricing to maintain a reas- 
onable price differential between DDV ser- 
vice and its new monopoly leased lines — 
particularly since DDV lines are now resold 
by Telekom’s VAN operators. 

Users expecting meaningful reductions 
in DDV charges were disappointed — and 
outraged. Telekom did institute significant 
rate cuts for long distance DDV lines, but it 
balanced those cuts with steep increases for 
short haul lines — the kind of lines used by 
most DDV customers. Originally, Telekom 


more than doubled some short haul charges, | 


but after an outcry from users it limited hikes 
to a maximum of 50%. 

The arrival of ordinary leased line service 
was one of two developments almost certain 
to boost interest in private networks. Early 
this year, the German Government lifted re- 
strictions that barred the switching of voice 
traffic from outside parties own private nets. 

Observers say the two moves will en- 
courage the development of national private 
networks based on 2Mbps leased lines. Cor- 
porations that previously were not allowed 
to carry traffic from subsidiaries on their 
private networks are likely to take a renewed 
interest in leased line nets. Other networks 
are now being built by VAN operators as 
they gear up to compete with Telekom. 


The High Cost of Germany’s Leased Lines 
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Prices are monthly fees. Analogue DDV charges include 9.6Kbps modems. Prices for Germany do not reflect lower 
cost ‘local service’ options available for lines entirely within city limits. 
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Telekom’s high leased line charges also 
are jeopardising one of its pet projects: the 
deployment of 802.6 metropolitan area net- 
works (MANSs). The carrier has gone further 
than most other European PTTs in trialling 
MAN technology, operating extensive pilots 
in Stuttgart and Munich. 

But while MANs may be getting star 
treatment, Telekom may be killing interest 
in its planned Datex-M commercial service 
by proposing very high charges for it. Under 
Telekom’s proposal, customers will have to 
pay for their own access lines at the same 
rates as monopoly leased lines, and then pay 
additional charges for using Datex-M. Even 
enthusiastic users say they may have to keep 
away from Datex-M, which is scheduled to 
become commercially available next year, at 
the conclusion of the PTT’s MAN pilot proj- 
ects. Telekom does acknowledge that its 
high prices are sapping interest in commer- 
cial MAN services. “We have a little bit of 
a problem finding users for the service,” 
admits Herbert Gerber, Telekom’s Datex-M 
Project Leader. 

At the same time, however, the PTT in- 
sists that its price cutting options are limited. 
Telekom claims that of last year’s revenues 
of DMS2 billion ($45 billion), DM30 billion 
($26 billion) went to cover investment costs 
that can’t be reduced. These costs include 
interest charges on past investments, the de- 
ployment of new technologies like synch- 
ronous transmission, and the construction of 
new network infrastructure in the former 
East Germany. The latter alone cost DM11 
billion ($9.6 billion) last year, Telekom says. 
A trunk network is now in place throughout 
the eastern region, and telephone lines to 
more than a million new customers have 
been installed in the past two years. 

Telekom says its status as a government 
utility also restricts its ability to cut costs. Its 
profits — estimated at about DMS billion 
($4.39 billion) last year — are channelled to 
state coffers. Telekom also says it has little 
control over its high personnel costs because 
staffers are public servants with guaranteed 
jobs for life. Telekom is also required by law 
to subsidise money-losing banking and post 
operations of its sister companies. Last year, 
those operations drained DM2 billion ($1.75 
billion) from the PTT. 


Getting in Shape 
But Telekom’s tales of woe aren’t winning 
much sympathy from users. Critics note than 
even before Germany’s unification, the PTT 
was investing nearly half its revenues in cap- 
ital equipment, compared with the 25 to 27% 
investment levels of other PTTs. Even Tele- 
kom admits that its extra investments have 
not resulted in demonstrably better services. 
To improve its efforts to meet customer 
needs, Telekom is following the example of 
British Telecommunications Plc and is reor- 
ganising its marketing arm into four new de- 
partments focusing on different types of cus- 
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efficient. 
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the entire network right at your fingertips. 


NetWare 4.0 Delivers unequalled levels of 
flexibility and robustness with distributed, 
replicated directory services. 


NetWare Directory Services maintains 
names and information about every user, 
group, printer, volume, and any other ser- 
vice found on the network. This simplifies 
the task of searching through the network 


to find the resources you need. 


True single-point administration is made 
possible because of the global view provid- 
. ed by NetWare Directory Services, and the 
Sat Stes > AES = automatic distribution and replication of 


their information across all file servers. 


NetWare 4.0 is backed by the extensive 
technical resources of Com Tech - 
Australia’s leading Open Systems distribu- 
tor - who provide the expertise required to 
correctly structure your NetWare 4.0 net- 
work before installation. 


So, if you want to simplify your enterprise 
wide network administration, take a global 
view with NetWare 4.0. 


For Details of your nearest authorised 
reseller please phone Com Tech on: 
NSW (02) 317 3088 or (008) 263 954, 
VIC (03) 696 0770, ACT (06) 257 7695, 
QLD (07) 369 8800, SA (08) 233 5882, 
WA (09) 322 5605. 
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tomers. The PTT initiated the program, call- 
ed Telekom Contact, at its Bonn headquar- 
ters this past January; it plans to extend the 
program to its regional offices next year. One 
of the new departments targets large cor- 
porations needing tailor made solutions and 
intensive support. A second department han- 
dles small and medium sized companies re- 
quiring off the shelf products and services. 
A third department deals with Telekom’s 
28.5 million residential customers, and a 
fourth provides mobile telephony services. 


A Private Future? 


Telekom Contact also is part of a long range 
plan to facilitate the possible fragmentation 
and privatisation of Telekom. The first ele- 
ments that are likely to go are departments 
handling large corporate accounts and mob- 
ile telephony. They could be sold in the next 
two to three years, according to a Telekom 
spokesperson. 

Although restructuring could help Tele- 
kom become more efficient and responsive 
to customers, competition is the surest way 
to drive down prices. 

German users already have seen the ef- 
fect of competition on prices in the market 
for very small aperture terminal (VSAT) 
satellite services. The German Government 
opened the VSAT market to competition at 


the beginning of Germany’s 1990 reunifica- 
tion to give companies a way to extend their 
networks quickly into the eastern states. 
Telekom was the first to offer a VSAT ser- 
vice, but private operators such as ANT 
Nachrichtentechnik GmbH, Teleport Europe 
GmbH and Spaceline Communication Ser- 
vices GmbH soon followed. As a result of 
the competition, the cost of a typical VSAT 
link in Germany plunged by 50 to 70%. 

Germany’s decision to open up the VSAT 
market has positioned the country as a com- 
munications gateway to eastern Europe. 
Now that the terrestrial infrastructure is get- 
ting established in eastern Germany, users 
want VSAT operators to establish links in 
Poland, Slovakia, and Hungary. Many Ger- 
man VSAT operators have reached agree- 
ments with PTTs in those countries. 

At home, Telekom is bracing for more 
aggressive competition from VANs — a de- 
velopment that bodes well for users. Before 
ordinary leased lines became available, in- 
dependent VANSs struggled to make ends 
meet by providing virtual private networks 
to corporate customers. For its part, Telekom 
concentrated on delivering plain packet 
switching services. 

But with the shakeup of Telekom’s leased 
line service, VAN operators can now build 
networks using monopoly leased lines in- 


stead of renting the over-priced DDV lines 
and trying to add extra value. The lifting of 
restrictions on switching third party voice 
traffic also means VANs can target all as- 
pects of corporate communications. 

The hard experience gained by private 
VAN operators in offering virtual private 
networks is turning to their advantage in one 
burgeoning market; outsourcing. Many of 
Germany’s VAN operators have struck al- 
liances with international operators to de- 
liver cross-border coverage. Germany’s two 
largest independent VAN operators, Debis 
Network Services GmbH and International 
Network Applications Services GmbH are 
installing LANs as well as WANs. 

Telekom hopes to capture a major part of 
Germany’s outsourcing market as well. It is 
beefing up a service called Telekom Daten- 
netz, which for the past two years has been 
offering one stop shopping and billing for 
private data networks. The revamped offer- 
ing, called Telekom Designed Networks 
(TDN), will offer voice as well as data vir- 
tual circuits. Telekom also expects to roll out 
its big international outsourcing guns at the 
end of this year, when the pan-European 
network being built by Eunetcom, its joint 
venture with France Telecom, is scheduled 
to start carrying traffic. 

Peter Heywood and Elke Gronert 
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You slip away from your desk 
for a moment just as an important 
call you've been waiting for all 
day comes in. The receptionist 
apologises that you can’t be found, 
and takes a message. This is 
where Ascom Tele-Nova can solve 
your internal communication 
problems. Ascom Tele - Nova is a 
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Stack us up to any other 
major hub vendor, and see 
for yourself. Cabletron offers 
more Joken Ring modules for 
the intelligent hub than the 
competition. Period. 

But that’s only the 
beginning. 

Our ‘Token Ring products 
are driven by Intel’s high- 
performance 1960 32-bit 
RISC processor. ‘The com- 
petitions? 16 bits. Our active 
‘Token Ring modules provide 
up to 24 ports. The other 
guy's? Half that. And we have 
an integrated solution for 
bridging Ethernet, Ioken 
Ring and Wide Area Net- 
works with a single module. 
Their solution? A stand- 
alone box. 

Our products use Flash 
EEPROM for easy upgrade- 
ability. Theirs don’t. Our 
Desktop Network Interface 
Cards support both STP and 
UTP and provide at-a-glance 
diagnostics. Theirs wont. 
And we've integrated twelve 
station ports on a single, 





manageable repeater module 
with Ring-In/Ring-Out capa- 
bilities for both fiber and 
copper. They cant. 

With 19 modules for our 
MMAC hub, Cabletron’s Token 
Ring solution is “the com- 
plete solution.’ Theirs? Well, 
they simply dont stack up. 

For more information on 
Cabletron’s Complete ‘Token 
Ring Solution, give us a call 
at (603) 332-9400, Ext. 2705. 
And ask for your free copy of 
Cabletron’s SNA and Token 
Ring Integration Strategy, the 
white paper that maps out a 
smooth migration to the “new” 
SNA and integrated SNA/ 


‘Token Ring environments. 


‘To support new services to our subscribers, 
we at Blue Cross Blue Shield of Connecticut 
have embarked on an expansion project 
that will take us from 250 workstations to 
almost 2000! We found that Cabletron had 
the most complete line of Token Ring prod- 
ucts and the technical support to assist us 
in designing and implementing the network 
that was right for us.” 


Graham Mornson 
Nerwork Design © Engineering 
Blue Cross Blue Shield 
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HP LanProbe II brings a new level 
of insight to HP OpenView. 
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Use HP LanProbe II with 
the HP OpenView Probe 
Manager, and manage faults 
more effectively. 


HP LanProbe II is a second-genera- 
tion Ethernet LAN monitor that 
spots and diagnoses network prob- 
lems quickly. Using HP’s newest 
OpenView application, HP Probe 
Manager, you can access the power 
of HP LanProbe II from an 
OpenView HP-UX workstation and 
get the most comprehensive network 
management from a single source. 


HP LanProbe II supports RMON- 
MIB} the accepted standard for 
SNMP network monitoring. So you 
can monitor all the nodes on your 
network - even if they come from 


LAYER 2 PrOLtiCast 


different vendors - using the largest 
variety of management tools. 


These tools include current statis- 
tics for fault management, and 
long-term trend graphing for perfor- 
mance tuning and network 
planning. Plus, you get remote 
packet capture and decoding for 
protocols such as TCP/IP, Novell, 
NetWare, Banyan VINES, DECnet, 
AppleTalk, OSI, 3COM, and XNS to 
help you locate problems fast and 
take corrective action directly. 


And since HP LanProbe II complies 
with RMON MIB and other industry 
standards, your investment in 
probes and applications is protected. 


So, if you'd like more insight into the 
performance of your network, call 





our customer information 
centre on 008 033 821 or 
Melbourne 272 2555 and we'll 
send you a data sheet that 
explains how HP LanProbe II 
helps you take network 
management to a new level. 
*Remote Network Monitoring 
Management Information Base. 
All registered and unregistered 
trademarks mentioned above are the 


sole property of their respective 
companies. 


A Better Way. 
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The ATM Circus Gets a 
Ringmaster 


The ATM Forum is acting both as coordinator and catalyst for 


very three-ring circus needs a ring- 

master to keep the elephants from 

trampling the dog acts and the sword 
swallower from having an unfortunate acci- 
dent with the knife thrower. With several 
organisations now scrambling to define all 
types of standards for asynchronous trans- 
fer mode (ATM) networks, it makes sense 
to have a way to sort through their work to 
keep ATM moving in the right general 
direction. For now, the job of co-ordinating 
acts under the ATM big top belongs to the 
ATM Forum. 

The vendor consortium is doing more 
than monitoring would-be ATM standards 
— it is also taking a lead role in formulating 
key specifications that standards bodies like 
CCITT and ANSI have been slow to address. 
These specs, many of which govern the in- 
terfaces that will enable users to piece to- 
gether their own ATM networks, should start 
coming out in earnest this June. 

The ATM Forum’s main goal is to iden- 
tify a subset of CCITT and ANSI standards 
that vendors will agree to implement, says 
Glenn Estes, who chairs the ATM Forum’s 
technical committee. The consortium wants 
to avoid the kinds of problems that have 
plagued ISDN, where the existence of too 
many standards led to the development of 
compliant products that still failed to inter- 
operate. 

But when standards bodies fall short of 
ironing out the specs needed to set up ATM 
networks, the ATM Forum is taking the in- 
itiative and coming up with its own recom- 
mendations. Projects now being tackled by 
the consortium include adding a multicast- 
ing provision to the CCITT’s ATM signall- 
ing recommendations and creating entirely 
new specifications, such as the data ex- 
change interface (DXI) between routers and 
data service units (see figure). The Forum 
says it will submit any specs it develops to 
the appropriate standards bodies for official 
approval. 

In fact, much of the ATM standards work 
scheduled to be completed in the next few 
months will come from the ATM Forum. In 
June, the group expects to deliver a set of 
documents covering such issues as signall- 
ing, traffic management, interfaces between 
public ATM networks, and support of ser- 
vices such as frame relay and SMDS over 
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asynchronous transfer mode standards. 


ATM. Last month, the Forum was set to 
announce plans to develop specifications for 
network management, interoperability, and 
support for ATM over unshielded twisted- 
pair wiring. 


Watching the CCITT 


The basic set of ATM standards, covering 
protocols and interfaces, was drafted by the 
CCITT in 1990 and updated last year. These 
specifications define ATM’s standard 53- 
byte cell size and structure, the user-to-net- 
work interface (UNI), and the physical layer 
and data rates over which the cells would be 
transmitted — 155Mbps or 622Mbps SDH/ 
Sonet (Synchronous Digital Hierarchy/Syn- 
chronous Optical Network) links. 

The CCITT is now working on an addi- 
tional set of five standards, known as ATM 
adaptation layer (AAL) protocols, to define 
different services over ATM. AAL Type 1 
defines a connection-oriented service with a 
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constant bit rate, such as a T1 or El link. A 
matching ANSI document defines precisely 
how a US TI (1.54Mbps) stream would be 
mapped onto an AAL Type | connection. 
AAL Type 2 covers clocked services with 
variable bit rates. AAL Types 3 and 4 define 
connectionless services with variable bit 
rates, such as Switched Multimegabit Data 
Service (SMDS) offerings. Type 5 covers 
data transport of LAN and LAN-like traffic. 
CCITT recommendations on AAL Types 1 
to 4 were expected to be approved at a recent 
General Plenary Assembly; Type 5 is ex- 
pected to be approved in July. 

The CCITT has also developed a draft 
document, called Q.93B, that governs asyn- 
chronous transfer mode network signalling 
on point-to-point links. Q.93B is expected to 
be finalised by year’s end. 

The ATM Forum has taken it upon itself 
to keep aclose watch on the CCITT’s efforts. 
One of the first tasks undertaken by the 


of the four interfaces most critical to the development of stan dard Al M 
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Forum, which was founded in January 1992, 
was to develop an enhanced version of the 
CCITT’s UNI spec. 

The Forum’s version, called UNI version 
2.0, was published in June 1992; in addition 
to the Sonet interfaces, it defines 45Mbps 
DS-3, 100Mbps fibre, and 150Mbps fibre 
interfaces. In addition, ATM Forum enhan- 
cements to the CCITT’s Q.93B signalling 
spec may be included in the final version of 
that standard. 

Last year, the ATM Forum split its tech- 
nical committee into four working groups to 
develop specs for ATM signalling, traffic 
management, a broadband intercarrier inter- 
face (B-ICI), and a data exchange interface 
(DXI]) similar to the one used for SMDS. All 
of these groups have promised to deliver by 
June at least a basic set of specifications that 
will enable planners to start building ATM 
networks. 

The Forum’s working group on signall- 
ing is focusing its attention on end station 
signalling, the method an end station uses to 
set up an end-to-end call. The current UNI 
specification defines how an end station and 
a switch communicate using permanent vir- 
tual circuits; end station signalling will add 
the ability to set up switched calls. 

The ATM Forum will publish its signall- 
ing document as an addendum to its existing 
UNI 2.0 specification. 


Critical Flaw 


The signalling committee has also decided 
to tackle what is considers a critical flaw in 
the CCITT’s forthcoming Q.93B spec: Lack 
of support for multicasting, the ability of an 
end station to broadcast information to sev- 
eral other end stations simultaneously. 

The Forum’s extension to Q.93B also 
should be ready by June, according to Doug 
Hunt, a member of the signalling working 
group. Once the specification is developed, 
the Forum plans to present it to the CCITT 
for formal approval, by way of the ANSI 
T1S1 committee. ANSI is the US repre- 
sentative to the CCITT in telecommunica- 
tions matters; membership in the CCITT is 
limited to nation bodies, rather than com- 
panies or individuals. 

The ATM Forum signalling group is also 
working on specs to define an address format 
that would work for both WANs and LANs. 
This work involves political savvy as well as 
technological expertise: most telecommun- 
ications carriers expected the address format 
to be E.164, the format used for telephone 
numbers and for SMDS networks, while 
computer makers expected TCP/IP-type ad- 
dressing, such as that used in the Internet. 

E.164 addressing imposes a geographi- 
cally hierarchical structure, which could be 
essential for offering public ATM services, 
but E.164 numbers can be assigned only by 
Carriers, not private users. 

The Internet scheme supports a hierarchy 
based on organisation rather than geography, 
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which is more appropriate for private net- 
workers but doesn’t fit as well into the public 
network model. 

The ATM Forum’s solution was to com- 
promise. At the group’s meeting in January, 
both sides agreed to accept an addressing 
scheme based on the OSI’s network struc- 
ture. These addresses can be up to 20 bytes 
long, and will include both an E.164 and 
TCP/IP component. As with the multicast 
enhancement, the ATM Forum will present 
its addressing spec to the CCITT for official 
approval. 


Managing Traffic 

The Forum’s working group on traffic man- 
agement is also looking to address issues that 
the CCITT and ANSI have been slow to 
address. The existing UNI spec doesn’t in- 
clude a description of how to manage the 
flow of data between end stations and ATM 
switches. Defining traffic management in- 
volves specifying the contract between the 
network and the end user, says Dave Mc- 
Dysan, Chairman of the working group on 
traffic management. 

The parameters that are needed to define 
the contract between the user and the net- 
work fall into two camps: Traffic parameters 
are those that, logically enough, define the 
contracted traffic, such as data rate and 
burstiness. Quality of service defines the 
level of service a user can expect for a given 
type of call (or, alternatively, the service the 
network can provide). Quality variables in- 
clude average delay, range of delay, and the 
loss ratio, or the percentage of cells that can 
be lost by the network without adversely 
affecting the call. Other issues that need to 
be resolved involve ways in which the net- 
work handles such factors as congestion. 


Connecting Networks 


The B-ICI specification governs the inter- 
face between two ATM networks and with- 
out such an interface, ATM can’t become a 
universal standard. 

The B-ICI comprises several features, in- 
cluding what’s called the multi-service inter- 
face specification. This spec defines ways in 
which other services — such as frame relay 
and SMDS — connect to an ATM service. 
The first version of the Forum’s B-ICI spec 
will specify the way in which two frame 
relay users or two SMDS users can connect 
over an ATM backbone. 

Developing the multi-service interface 
spec is a complex process, notes Richard 
Breault, who chairs the ATM Forum’s B-ICI 
working group. For instance, defining how 
a frame relay service connects to an ATM 
service involves spelling out exactly how the 
frame relay-to-ATM conversion is actually 
done. Frames could simply be split into cells 
— aprocess that Breault calls encapsulation. 

But encapsulating frames in this manner 
compromises service quality; a frame that 
has been marked as being eligible for discard 
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Creating a wives 
ATM network that 
conforms to 
standards 


Connecting devices 
such as routers to a 
public ATM network 
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UNI traffic management 


UNI, UNI signalling, and UNI 
traffic management 


Data exchange interface (DX!) 
for connecting ATM-capable 
routers and data service units 


UNI, UNI signalling, and UNI 
traffic management 


Broadband intercarrier interface 
(B-ICl) for connecting to other 
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See above 
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public networks 


B-ICI signalling 


B-ICI traffic management 


Multiservice interface 
specification for supporting 
other services (such as frame 
relay and SMDS) over ATM 


would be treated as carefully in the asynch- 
ronous transfer mode network as one that 
isn’t discardable, effectively destroying the 
differentiation between the two. 

Mapping every function available in 
frame relay-to-ATM would ensure a uniform 
quality of service, but it could prove daunt- 
ing and overly complex because there is no 
perfect match between ATM and frame relay 
service parameters. Breault expects the solu- 
tion chosen by the working group to be 
“somewhere in between” total encapsula- 
tion and a complete functional mapping. 

The ATM Forum’s B-ICI group also is 
working on a traffic management specifica- 
tion for the interface. Because of the com- 
plexity of developing the multi-service inter- 
face, Breault expects the first version of the 
B-ICI spec to contain only a rudimentary 
traffic management portion. After June, the 
B-ICI group will begin more intensive work 
on a signalling format for use between public 
carriers, he says. 


Whistling DX! 


A fourth spec likely to be ready this June 
from the ATM Forum is the DXI spec, which 
defines the interface between existing non- 
ATM equipment and ATM gear, like DSUs. 
The DXI details specifically how LAN pac- 
kets are segmented into ATM cells. Under 
the DXI spec, routers and DSUs communi- 


completion in June 


ATM Forum plans to begin 
development later this year — 


Being developed by the ATM 
Forum; framework for 
specification scheduled to be 
available in June 


Being developed by ATM Forum, 
CCITT, and Frame Relay Forum; © 
scheduled for completion by 
ATM Forum in June | 





cate over a V.35 or high speed serial interface 
(HSSI) cable at up to 45Mbps. They ex- 
change local management interface (LMI) 
information as called for by SNMP. 

The Forum’s new DXI spec will feature 
two modes of operation, according to Larry 
Lang, chair of the Forum’s DXI working — 
group. Mode | devices will be able to handle 
up to 1,024 virtual circuits, support the 
CCITT AAL Type 5 protocol, and use 16-bit 
cyclic redundancy checks (CRCs), effec- 
tively limiting packet sizes to 8K. Mode 2 
devices will handle up to 16 million virtual 
circuits, support AAL Types 3, 4, and 5, and 
use 32-bit CRCs, yielding a maximum pack- 
et size of 64K. 

In March, the ATM Forum established 
five new working groups to go along with 
the original four. The new groups will work 
on specs governing ATM over unshielded 
twisted-pair cabling, network management, 
switch interoperability, service aspects of 
ATM, and testing. 

The switch interoperability group will 
focus on developing a network-to-network 
interface (NNI) that will allow switches 
from different vendors to work together. The 
NNI also will enable two private ATM net- 
works to communicate, says Stephen Wal- 
ters, the ATM Forum’s Vice President for 
committee management. 

Johna Till Johnson 
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Electronic Software Distribution 


ESD: A Rough 
Diamend 


The networking industry today has a collec- 
tion of technologies that have a chance to 
develop into frontline performers, rough dia- 
monds which may or may not fulfill their 
promise and make it into the big league. 
ATM and multimedia head the current roster 
of networking stars, but a growing number 
of network managers are adding electronic 
software distribution (ESD) to their lists of 
technologies to watch. 

Although ESD systems have been avail- 
able for some time, it’s the newest ESD pro- 
ducts that have caught the attention of net- 
work administrators. The early ESD systems 
were host-based applications that performed 
simple store-and-forward tasks for distribut- 
ing software. Today’s products tap the avail- 
able power of LAN servers to offer a lot more 
sophisticated features, including automatic 
customisation of individual PC stations and 
more robust version control. 

ESD still has a few years of seasoning 
ahead before it is ready to become part of 
networking’s big show, the enterprise infra- 
structure. Even with all the recent improve- 
ments, ESD still lacks many of the essentials 
for operating in corporate-wide networks. 
Standards are non-existent, meaning pack- 
ages from different vendors will not work 
together. 

Without a set of common application pro- 
gram interfaces to operating systems and 
other infrastructure applications, such as net- 
work management systems and help desk 
software, ESD cannot fulfill its primary mis- 
sion: To make sure that each computer in the 
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network is running the same version of any 
given application. 

Interest in ESD is growing for one ob- 
vious reason: it can dramatically reduce the 
time, effort and cost involved in installing 
and updating networked software. 

Software installation — particularly for 


LANs — has grown beyond the nuisance - 


stage to become one of the more insidious 
money pits in corporate networking. Ac- 
cording to a study by the Gartner Group, the 
manual distribution and installation of a soft- 
ware package can cost acompany 21% more 
than the actual licensing fees for the soft- 
ware. The study found that a company with 
2,000 PCs can spend $1 million a year just 
to install and distribute new software and 
upgrades to existing packages, with almost 
all of this expense coming from labour costs. 

If $1 million a year just to get PC soft- 
ware up and running sounds extreme, con- 
sider this arithmetic. Suppose each PC re- 
quires about 20 hours’ worth of attention 
each year to install and update software — a 
reasonable amount of time, given the com- 
plexity of today’s applications and operating 
systems. For an organisation having 2,000 
PCs, that translates to 40,000 hours a year to 
do the job. That in turn translates to employ- 
ing 20 technicians full-time just to handle 
software installation. If the organisation 
spends $50,000 per technician for salary, 
benefits, expenses, and the like, then it’s up 
for around seven figures per year just to load 
PC applications. 

To curb these runaway costs, more net- 
work administrators are turning to ESD. A 
systems engineering manager at one nation- 
wide systems integrator says ESD typically 
cuts the time it takes to install and distribute 
software to somewhere between a fifth to a 
tenth of the time it takes to handle the chores 
manually. Achieving that kind of efficiency 
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makes ESD worth looking into, even at this 
quite early stage of development. 

Newer ESD offerings help reduce costs 
further by heading off some typical prob- 
lems that can occur when new software is in- 
stalled. For instance, a program’s default 
settings may include a printer driver that 
doesn’t match the printer attached to a given 
PC. When a user prints a document with the 
new package, the printer either will generate 
a page of garbage or do nothing at all. The 
result, in either case, is usually an irate call 
to the network administrator. A number of 
ESD packages now available keep track of 
all the resources attached to each PC and 
automatically configure software to match 
those resources. 


Two Views of ESD 


ESD packages fall into one of two general 
categories: those that run on host computers 
and those that run on LAN servers. With 
host-based packages, software is down- 
loaded from the host processor to attached 
LAN servers, which in turn are responsible 
for distributing code to their attached clients 
With LAN-based packages, software is load- 
ed directly into the server for distribution to 
clients. 

Most current ESD packages include a 
centralised database about each client, in- 
cluding such information as the amount of 
memory the client has and the type of net- 
work interface card drivers used. This con- 
figuration database can reside either on a 
mainframe or a LAN server. 

An important part of setting up an ESD 
system is building this configuration data- 
base. Some LAN-based ESD packages per- 
form this task automatically by contin- 
uously polling attached clients. Other pack- 
ages rely on third-party utility software to 
poll clients. Once the configuration data is 
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compiled, the program is ready to run, and 
software can be installed automatically. 

In a typical installation procedure, the 
ESD system checks the configuration data- 
base before installing the software. It might 
find that one user’s workstation has a VGA 
monitor, a laser printer, and a CONFIG.SYS 
file that’s set up for 60 files. Another client 
might have a super VGA monitor, a dot-mat- 
rix printer, and a CONFIG.SYS file that’s set 
for 20 files. The ESD package will take these 
factors into account when it downloads the 
software to each client. 


The Coming Shakeout 


A flurry of activity from vendors means that 
more ESD packages will be on the market 
this year. Usually that would be good news 
— more products means more competition, 
which usually means better prices. The truth, 
however, is that any growth in the number 
of ESD products will probably create some 
market turmoil, and eventually result in a 
shakeout. 

The result of various vendor mergers and 
acquisitions is that the host-based market 
has narrowed down to five products: IBM’s 
NetView Distribution Manager MVS 4.0, 
Network Navigator MVS/VTAM Dispat- 
cher from Novell, Diamond from Software 
Spectrum, AM:PM 4 from Software Devel- 
opments, and Synchrony 2.3 from Telepartner. 
Both IBM and Novell also sell server-based 
products (see table on page 32). 

The line-up of server-based products in- 
cludes Software Update and Distribution 
System from Frye Computer, Deliveryman 
from Destiny Technology, Netdistributor 
Pro from Trik (locally available from Con- 
nexus), and Remoteware Communications 
Management System from Xcellenet. 

A few ESD systems also are available for 
Unix-based minicomputers. These are: Dis- 
tributed Update and Install from Hewlett- 
Packard, and Starsentry Software Manager 
from NCR’s Network Products Division. 

The pricing for ESD packages varies, 
depending primarily on the platform used 
and the size of the network. Some vendors 
of host-based packages charge a one-time 
fee, while others licence the software by 
charging a quarterly fee. HP bundles its ESD 
system with its operating system at no addi- 
tional cost. Most server-based ESD products 
carry a licensing fee based on the number of 
supported client stations. 


A Tale of Two Vendors 


Of all these vendors, IBM and Novell will 
probably garner a significant part of the mar- 
ket, for a number of reasons. The most ob- 
vious one is the two vendors’ unparalleled 
standing in the network software business; 
another is that each offers a host-based pack- 
age and server-based package that can work 
with each other. 

IBM’s main software distribution pro- 
duct, NetView Distribution Manager (DM), 
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Essential Features: ISDN Access Servers 









Integrated system. Modular and scalable from 1 to 5 Microlinks. 
On-demand concurrent multipoint and point-to-point call profiles. 
On-demand channel aggregation from 64Kbps to 640Kbps. 
On-demand automatic call setup and knock-down with tenacity. 
MAC layer bridging and protocol sensitive link management. 
Call profile security with dial back and CLIP triggers. 

Remote and local management with built-in protocol analyser. 
Protocol transparent with broadcast and source address filtering. 
Call tenacity, auto call maintenance and ISDN fault recovery. 
Workstation drivers compatible with NDIS, IPX, etc. 

Low cost (<$3k workstation, <$6k Bridge | System.) 

Austel approved for connection to Microlink. 


_ ISDN topologies 
offer high speed 
concurrent access 
to multiple other 
ISDN connected 
services on demand. 


ISDN’s promise of high speed digital connections 
between workgroups is now delivered. 





Around the world or just around the city, the ISIS LAN Access 
Server family offers reliable, manageable and cost effective 
LAN to LAN and workstation to LAN access at speeds ranging 
from 64Kbps to 640Kbps, on demand! 

Designed from the top down to provide integrated and expandable 
pure digital connections at the MAC layer, ISIS also includes 
built-in security and management. 

The ISIS LAN Access Bridge is ideally suited for WAN and 
backbone router integration, remote site access, E-mail and 
mainframe access over LAN protocols such as IPX, IP, 

OSI CLNS, DECnet, Vines, XNS, etc. 

The ISIS Workstation provides the ideal platform for single 
station remote access to other peers and LAN systems in a 
telecommuting environment. 

For further information on ISIS LAN Systems, simply copy your 
business card onto this page and fax it to Network Designers 


Asia Pacific Group Headquarters. 
Network Designers kn-X Advanced Systems Group. 


Level 9, 22 Williams Street, Melbourne. VIC 3000. Australia. 


Phone (03) 629 3800. Facsimile (03) 629 5791. 





Reseller, System Integrator and Dealer enquiries are welcome. 
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is now part of the vendor’s Configuration, 
Installation, and Distribution (CID) strategy, 
IBM’s new approach to remotely installing 
and maintaining software on local area net- 
works. NetView DM Release 4 MVS resides 
on a mainframe and can distribute programs 
throughout a network. 

For companies interested in LAN distri- 
bution only, IBM sells NetView DM/2. This 
package works independently of NetView 
DM, but it also can be used with it. When 
used together, a network manager sends new 
applications and software updates from an 
MVS host to attached network servers. The 
servers then automatically distribute the soft- 
ware to individual clients. The users on cli- 
ents do not have to get involved in the instal- 
lation process at all — NetView DM/2 init- 
iates installation and transfers software. 

This process does require some coopera- 
tion on the part of independent application 
vendors, which must make minor changes in 
their installation programs. Over 160 soft- 
ware vendors, including Novell and Lotus 
have announced they will alter their software 
so that it can be distributed automatically 
with NetView DM/2. 

Novell entered the host-based end of the 
ESD market through its acquisition of An- 
natek. As a result of that deal, Novell gained 
the rights to what is now called the Network 


Navigator series. Network Navigator will 
runin MVS, VM and Tandem environments, 
as well as on DOS and OS/2 servers. Novell 
calls Network Navigator ‘NetWare-aware,’ 
which means that the program can make use 
of some system features on NetWare LANs. 

When software is automatically instal- 
led, the program verifies conditions on the 
client, backs up the current software, and in- 
stalls the new software. It will automatically 
configure both the AUTOEXEC.BAT and 
CONFIG.SYS files, and then it will modify 
any .INI files and icons used by Microsoft’s 
Windows. When all these procedures are 
complete, the program reboots the PC. 

Network Navigator performs some error- 
handling tasks and notifies the network ad- 
ministrator that software has been installed 
successfully. It also features an automatic 
operation mode, under which network ad- 
ministrators can schedule software updates 
and distribution in off-peak hours, when it is 
least disruptive to end-users. 


Network Support 


The ESD packages now available support a 
variety of networking protocols for distribut- 
ing software over a network. All host-based 
packages use SNA to communicate between 
hosts and servers over WAN links. Actually, 
many of the server-based ESD offerings also 


support SNA as a networking protocol to dis- 
tribute software. Several vendors, including 
HP, NCR, Novell, and Systems Centre, sup- 
port distribution over TCP/IP. 

Of all the packages on the market, Nov- 
ell’s Network Navigator package operates 
on the widest range of networks. Besides 
SNA and TCP/IP, it runs on DECnet net- 
works from DEC, LAN Server and LAN Net- 
work Manager from IBM, and, of course, 
Novell’s NetWare. 

Regarding specific PC client platforms, 
most host-based and server-based ESD pack- 
ages typically distribute software to DOS, 
OS/2 and Windows workstations and ser- 
vers. Support for Apple Macintosh clients is 
less widely offered by vendors. AM:PM, 
from US company Systems Centre is the 
only host-based ESD package that will sup- 
port Macintosh clients. Netdistributor Pro 
from Trik, and Remoteware Communica- 
tions Management System from Xcellenet, 
are the only server-based packages that han- 
dle Mac clients. Netdistributor Pro handles 
Macintosh clients exclusively. 

IBM’s NetView Distribution Manager is 
the only MVS host-based product that dis- 
tributes software to Unix clients. Products 
from US firms Destiny Technology, Xcel- 
lenet, HP and NCR offer non-host support 
for Unix client workstations. 
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3Com’s new hubis also ait, < 


It used to be that a hub was a hub. But now there’s a hub that ied 
will grow and change with you. In more ways than ever. 

Introducing the new LinkBuilder® Flexible Media Stack 
hub family. The most cost-effective alternative to chassis- 
based hubs, with the flexibility to meet the demands of your 
network now and years from now. 

Every hub in the Link Builder FMS" family is stackable. 
You can add ports, management capability, and different Add medi 
types of media whenever the need arises. 

You can start with 12 ports. Then start stacking. You can 
connect four units in all, and they’ll act as a single, logical 
repeater. Even if each box features different media. Like 
coax, IOBASE-T, and fiber* 


Need to add management? Simply buy a single Manage- 
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Integration Woes 


Although ESD tools have come a long way 
in recent years, they are still evolving, and 
their final form may be quite different from 
the products available today. 

Regardless of how the products develop, 
a few steps will have to be taken for ESD to 
become part of the enterprise infrastructure. 
For instance, ESD systems must have better 
links to network management systems, and 
they must be able to interoperate. 

At present, efforts to bridge the manage- 
ment and interoperability gaps are sparse. 
Some users and vendors are looking to the 
Open Software Foundation’s Distributed Man- 
agement Environment (DME) as a way of 
bringing some measure of standardisation to 
electronic distribution of software. DME al- 
ready includes software distribution and lic- 
ensing applications developed by Gradient 
Technologies and Hewlett-Packard. 

It isn’t likely that DME will mark the 
turning point for ESD standardisation, for 
several reasons. The distribution features of- 
fered under the DME are optional; it will be 
up to individual vendors to include them in 
their products. 

Also, the current DME offerings are not 
full-function ESD tools. The software distri- 
butes and tracks the installation of files, but 


does not offer configuration management 
features such as updating AUTOEXEC.BAT 
files. 

Ultimately, the task of software distribu- 
tion may fall under the purview of network 
management systems. Vendors like Digital, 
Hewlett-Packard and IBM may end up bun- 
dling ESD features into their DME products. 
Smaller vendors may develop add-on distri- 
bution products. 


Future Strategies 


Proginet, a US software company that speci- 
alises in SNA and OSI, has proposed another 
method to distribute software: It wants to 
base an ESD standard on the OSI FTAM (file 
transfer, access and management) standard. 
Proginet has proposed an FTAM extension 
that would allow the use of FTAM as a trans- 
mission medium for software distribution. 

Under the scheme, ESD programs con- 
forming to the standard would have to be 
based on FTAM and Proginet’s proposed 
extension. That would exclude existing ESD 
products from being part of a standardised 
FTAM approach. 

Another possibility — and a path that’s 
already been taken by Hewlett-Packard — is 
for operating systems vendors to bundle 
ESD features with their products. This 
strategy will receive a significant boost from 





Microsoft, which plans to include software 
distribution as part of the forthcoming Win- 
dows NT operating system. 

Under Microsoft’s approach, ESD will 
run as an application on LAN Manager for 
Windows NT servers. The feature, dubbed 
Hermes, will let network managers inven- 
tory the hardware and software resources on 
Windows workstations, install software, and 
control the use of applications (a feature that 
might track compliance with licensing ag- 
reements). Microsoft says the first release of 
Hermes will support Windows clients only, 
but adds that future releases will support 
other types of workstations. 

Ultimately, technology won’t be the only 
deciding factor in determining the course 
that ESD will take. Political questions re- 
main to be resolved. After all, who should 
be in control of the distribution of software 
— should it be the network administrators, 
or centralised IS executives? 

Of course, if the networking industry ral- 
lies around one standard way of handling 
ESD systems, political arguments would be 
moot. But given the industry’s current lack 
of interest in developing ESD standards, it’s 
possible that corporate culture could be the 
force which ends up dictating the course of 
ESD implementation. 

Salvatore Salamone 
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entire stack is now managed. 


And to help you craft your network, we'll include a free 
EtherLink® III Parallel Tasking” 16-bit adapter board with 
the purchase of any Link Builder FMS hub. EtherLink III 
boosts performance 25 percent over the leading adapter today. 

Call 3Com on (02)959-3020, ext. 22 for details and free 
information on our hub family and the LinkBuilder FMS. 
And find out just how flexible a hub can be. 


3 





*Fiber available early 1993. © 1992 3Com Corp. (408) 764-5000. 
3Com, Link Builder, EtherLink, FMS, and Parallel Tasking are trademarks of 3Com Corp. 
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GSM 


It SIMs Like a Good 
Idea 


One of the most widely touted advantages of 
GSM was supposedly its global reach. You 
could jump on a plane, fly to Europe, and 
then from your ski-lodge high in the Austrian 
Alps conduct business over your GSM mob- 
ile handset. ‘Roaming’ they call it, but it 
sounds more like dreaming. 

The fact is that GSM doesn’t have any 
special attributes which makes it better 
suited to global roaming than any other 
mobile technology, but it does have some- 
thing that the other digital telephony com- 
petitors haven’t thought to include —a smart 
card — or SIM (Subscriber Identification 
Module) as it’s known in the trade. 

Any pretence at ‘universality’ in GSM, is 
actually contained in this card: you don’t 


, Sues cc : 
the subscriber forgets his PIN; and ~ 
= Control information, such as the se Actsee 
Control Class, used by the. network un- 
der Peete circumstances. 


need to take your handset to Europe, you 
only need the SIM card. This card contains 
your service ‘identity’ (authentication algo- 
rithms, PIN numbers) and a range of other 
service options like frequently used number 
lists and unique encryption keys. It provides 
storage for short messages too. The SIM card 
is therefore at the core of the call-setup 
process in GSM, and a handset can’t operate 
without one. 

Some GSM handsets will accommodate 
a cut-down SIM smart card internally, while 
others have aremovable slot in the base. This 
slot takes a normal credit-card-sized SIM 
which can be slipped out for security when- 
ever the handset isn’t being used. 

So GSM is coupled tightly with the SIM, 
but not vice versa. There’s no logically-ex- 
clusive connection between the two, the 
same SIM could be used on a D-AMPS or 
CDMA system in the US, for instance, if the 
American network designers wished. This 
would allow you equal access and identifica- 
tion when using one of their handsets hired, 
say, at Los Angeles airport. This is a net- 
work- and handset-design problem, quite in- 
dependent of the GSM air-interface and 
services: SIMs haven’t been used in the 
American equipment in the interests of keep- 
ing the gear simple and cheap. 


Security Domain’s Solution 


Security Domain, which is probably Aust- 
ralia’s leading specialist in smart card tech- 
nologies, is now offering GSM retailers a 
way of personalising these SIMs at the point- 
of-sale. Their networked equipment is called 
AXCESSgsm, and it allows over-the-line 
activation of anew mobile account immedi- 
ately, at the time of purchase (or even with- 
out a purchase, as we will see). 
AXCESSgsm is built on a network of 
Unix servers communicating with their cli- 


ent dealer-workstations, using TCP/IP over 
X.25. Security, as you can guess, is a major 
consideration since the network must link 
the workstations into the operator’s sub- 
scription management and billing system. 

Using this network, PINs can be issued 
immediately, and different grades of service 
can be selected or upgraded for the new or 
old user. The dealer workstations are Win- 
dows-based with a tamper-proof smart card 
reader which provides access control and 
authentication to the workstation itself: deal- 
ers need to have a dealer Integrated Circuit 
Card (ICC) for gaining access to the net- 
work. All essential parts of the network sys- 
tem are duplicated, and there’s extensive use 
of encrypted checksums to make sure data 
isn’t corrupted in transit. 

It is interesting to note that with the 
GSM/SIM identity system, many business 
people may wish to carry a SIM card without 
owning a GSM phone at all. For many 
people the only time they want a mobile is 
when they travel, and so they will be content 
to hire rather than purchase a unit when 
required. Having a SIM in their wallet may 
provide all the mobility they need: but I’m 
not at all sure that Telecom and Optus will 
see it this way. 

And since this SIM provides secure 
authentication and billing information in 
any country with a GSM network, why not 
extend the value of the card into payphones 
and hotel rooms? What we have in fact, is 
the first evidence of a UPT (Universal Per- 
sonal Telecommunications) system where 
the global network is able to track you 
around the world. 

Will the world’s telephone companies 
get together to allow the SIM to work this 
way? I wouldn’t want to hang by my finger- 
nails waiting! 

Stewart Fist 








CDMA 


Qualcomm Just 
Won’t Go Away 


A couple of years ago almost no-one had 
heard about Code Division Multiple Access 
(CDMA), and if they had, it was in some 
esoteric context to do with satellite systems 
or military security applications. 

Then Qualcomm appeared on the scene 
and began making noises about bringing 
CDMA into line for cellular telephony. I had 
dozens of earnest electronics engineers ex- 
plain to me at the time why Qualcomm’s 
plans would never work — why CDMA was 
totally unsuited to terrestrial mobile trans- 
missions because of a variety of fine-tuning 
power problems, and how the complexity of 
the system would make it too complicated 
and costly even if it did. 
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However they reckoned without the in- 
ventive skills or the drive of this small San 
Diego-based company. Qualcomm took on 
the CTIA (Cellular Telephone Industry As- 
sociation) in the US which had already set- 
tled on time division (TDMA) Digital AMPS 
as the digital cellular telephony standard, 
and made them look again. Qualcomm also 
demonstrated the advantages of CDMA to 
the major US RBOCs, gaining a couple of 
converts — and then it finally sold a number 
of hardware giants (Oki, Sony, AT&T, etc.) 
as potential manufacturers. 

CDMA offered a raft of improvements 
over D-AMPS and GSM. The main ones are: 
= Three or more times the user numbers for 

the same bandwidth and voice quality (10 

to 20 times the analogue capacity); 
= Lower power from the transmitters and a 
consequent battery saving; 

Inbuilt security; 
= Voice and data (immediately, not waiting 
for Phase II); 


= Adjacent cell reuse of the same frequen- 
cies; and 
= Greater flexibility in the usage environ- 
ment (CDMA handsets supposedly can 
be used across pico, micro, macro and 
satellite cell structures). 
In December 1992 the Telecommunications 
Industry Association’s sub-committee on 
mobiles approved the ‘technical parameters 
and baseline text’ for Qualcomm’s CDMA 
standard and began the final validation and 
verification process. In January this year, it 
began a trial in Tampa, Florida, with GTE 
Mobile Communications. PacTel Cellular 
and Nynex Mobile, two RBOC-owned cel- 
lular companies, have already been involved 
in trials. 

Germany and Switzerland have also con- 
ducted field trials in CDMA, and the Kor- 
eans, ever anxious to take a technological 
jump onrival Japanese companies, have rec- 
ently moved into the second phase of a joint 
development with Qualcomm of a CDMA 
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‘Over 70% of Australia’s 


top 1000 companies 


are now using ED 





Electronic Data Interchange (EDI), or paperless trading, 
is the way ofthe future. Australia’s top companies have 
realised it. Isn't it time your company realised it too? 


EDI isa computer-to-computer data transaction which 
replaces paper transactions in the purchasing cycle and 
in other areas of business. Australia's top companies 
have found that it leads to significant cost reductions 
and productivity gains, as well as better business and 
trading relationships. EDI can reduce inventory costs 
in the purchasing cycle by up to 90%. 


Don't get 


companies reap its benefits, the Department of 


To promote a better 
understanding of EDI, 
so more Australian 


left behind 


\’* 


Administrative Services, in conjunction with Standards 
Australiaand the EDI Council of Australia (EDICA), 
has developed the EDI... A Better Way kit. 


The kit clearly explains terms, technology and practices 
used in EDI. It consists of an overview booklet; two 
videos; a handbook which explains terms, standards, 
systems and business issues; and an interactive 
presentation on computer disk. 


If you wish to purchase the EDI... A Better Way kit, or 
| if you would like more 
information, please 
contact Standards 
Australia Marketing 
Services on (02) 746 4700, or fax us on (02) 746 8450. 


STANDARDS AUSTRALIA 


1 The Crescent, Homebush NSW 2140 if 
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Technology Update 


HM AT&T, Wiltel to Launch ATM Services 


AT&T and Oklahoma-based Wiltel plan to launch an ATM service within the next year, 
although neither US carrier is giving pricing information or deployment specifics. AT&T’s 
service will be available starting early next year and initially will operate at 45Mbps and allow 
only for PVCs (permanent virtual circuits), not SVCs (switched virtual circuits), says Jayne 
Fitzgerald, Product Line Manager for high speed data services at AT&T. The service will use 
AT&T’s GCNS-2000 broadband switches and will interoperate with the carrier’s Interspan 
frame relay offerings, Fitzgerald says. Wiltel’s service will be available to beta customers in 
the third quarter of 1993, with general availability in the fourth quarter. The service will focus 
on providing channel extension capabilities and will include CPE (customer premises 
equipment), says Bill Wilson, Vice President of strategic planning at Wiltel. Data rates for 
the service will range from 10 to 45Mbps, depending on customer requirements, Wilson says. 








Ml Vendors Spar Over Interim Modem Standard 


Modem makers are choosing up sides over whether to back a 19.2Kbps dial-up standard to 
bridge the gap between the existing 14.4Kbps V.32bis standard and V.fast, the 28.8Kbps spec 
expected to be approved early next year. Delays in approving V.fast have led a number of 
vendors to jump the gun with proprietary schemes that boast dial-up speeds of anywhere from 
19.2Kbps to 28.8Kbps. To curtail the influx of proprietary schemes, several vendors are rally- 
ing around V.32terbo, a 19.2Kbps spec intended as a stepping stone from V.32bis to V-fast. 
Those in favour of V.32terbo include AT&T Paradyne, Data Race, Multi-Tech Systems, 
National Semiconductor, Sonix Communications and Penril Datacomm. Those against 
V.32terbo contend that the interim spec would do more harm than good, saying V.32terbo 
would extend the call setup sequence required for V.fast modems, have a negative effect on 
compatibility, and curb demand for V.fast products. Opponents include General Datacomm, 
Hayes Microcomputer Products, Microcom, Motorola Codex, and Racal-Datacomm. 


Mi France Pushes the X.25 Envelope 


A new development effort funded by France Telecom aims to bring multimegabit speeds to 
X.25 packet switched networks. The proposed offering, called Flow Control Bearer Service, 
will operate at 34Mbps and be compatible with Transpac, France’s existing public X.25 serv- 
ice. France Telecom awarded the development contract to RCE (Reseaux de Communication 
d’Enterprise); RCE’s President, Remi Despres, was one of Transpac’s principal architects. 
Under the deal, RCE has two years to develop the 34Mbps service, which will be connection- 
oriented and have an optional sliding window flow control mechanism, like the one used in 
existing X.25 networks. Making the new service compatible with Transpac means users will 
be able to send traffic between the two networks, which should enable them to migrate 
smoothly to higher speeds. The high speed X.25 service will run over the ATM network being 
developed by France Telecom, which expects to begin ATM trials later this year. 


Mi Cisco Demonstrates APPI at Interop 


Cisco Systems demonstrated a working version of its Advanced Peer-to-Peer Internetworking 
(APPJ) at the Interop Spring show in Washington in April. APPI is Cisco’s IP-oriented version 
of Advanced Peer-to-Peer Networking, IBM’s routing scheme which brings internetworking 
capabilities to SNA. APPI will combine internetworking features found in TCP/IP networks, 
such as dynamic adaptive routing and support for multiple media and protocols, with SNA 
peer-to-peer networking. In the demonstration, APPI’s Open Network Node (ONN) ran on 
an IBM RS/6000 workstation, with Cisco routers providing the TCP/IP transport network 
and the APPI distributed directory services. PCs running OS/2 Extended Services acted as 
SNA end systems, while RS/6000s and Cisco routers delivered the APPI networking func- 
tions. The prototype fully implemented SNA LU 6.2 and Node Type 2.1, allowing the ONN 
to carry on LU 6.2 communication with the SNA peer end systems represented by the PCs. 








network through their Electronics and Tele- 
communications Research Institute. 

In December 1992, Telecom Australia 
announced that its research labs had signed 
a $US1 million agreement with Qualcomm 
for CDMA cellular telephony test equip- 
ment. Telecom has bought several base sta- 
tions, aswitch, anumber of mobile units, and 
CDMA-specific test equipment. 

Apparently when it heard about the pur- 
chase, Arena GSM (as it then was) was rather 
anxious to chase down the rumour that Tele- 
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com was planning to junk GSM and move 
directly to a CDMA system — but it trans- 
pired that the GSM network is too far de- 
veloped now to be abandoned. Telecom says 
it is looking at CDMA technology as a pos- 
sible migration path to Personal Commun- 
ications Services (PCS) in the future. 
“CDMA is a promising technology and 
we’ re keen to establish whether it is the most 
appropriate option for our long-term mobile 
network programme,” says Tony Bundrock, 
Telecom’s Manager of Radio and Satellite 


Networks. ‘‘Proving this technology in local 
conditions will provide us with a window to 
offer advanced services as they become av- 
ailable, allowing implementation with min- 
imal disruption and delay,” he says. I guess 
that means we’ ll use it when the time is right! 


Handset Released 


When you consider that CDMA didn’t come 
out of the woodwork until about the time 
Austel committed Australia to GSM (even 
though GSM was still only on the drawing 
board), the progress that Qualcomm has 
made in developing the technology is quite 
astounding and it is increasingly certain that 
CDMA will find many applications in future 
transmission technologies, up to and includ- 
ing digital television. 

Qualcomm has now introduced a dual- 
mode (CDMA and analogue AMPS) tele- 
phone (the CD-3000) which will intel- 
ligently switch between the services avail- 
able in a region. It has a menu-driven inter- 
face with a large display, hands-free oper- 
ation, memory for 103 numbers with alpha- 
numeric identification, scratch-pad memory, 
auto redial, and password security. 

When operating in the CDMA mode, it 
has access to the digital control channel 
which can deliver calling line identification 
(CLI), automatic voice mail notifications, 
and extended services such as circuit and 
packet-switched data communications, fac- 
simile, advanced paging, and simultaneous 
voice/data transmission. The digital control 
channel can provide a direct link to the D- 
channel for ISDN services. 

Qualcomm’s chips are now being made 
available to other manufacturers, including 
Mitsubishi, Motorola, Nokia, Oki, Sony, 
Panasonic and AT&T. Complex chip design 
is Qualcomm’s speciality. 

In March this year, it announced the de- 
velopment of an 0.7 micron CMOS ASIC 
with 450,000 transistors which combines all 
of the functions of the Mobile Modulator, 
Mobile Demodulator and Viterbi Decoder in 
a single chip — cutting the component count 
(and size) even further, and reducing power 
requirements for handsets by 50%. 

Qualcomm’s joint venture with Loral in 
Globalstar may even see the launch of a 
whole system of low-earth orbit satellites for 
worldwide communications using the stand- 
ard cellular-based handset (see ‘The Global 
Mobile Communications Race,’ Australian 
Communications July 1992). 

A rival satellite group, Celnet, is also still 
planning a geostationary-based satellite sys- 
tem across the US which transparently inter- 
acts with the terrestrial cellular system, and 
this is planned around modified Qualcomm 
handsets. With this CDMA approach, Celnet 
claims to be able to provide 700,000 simul- 
taneous voice channels covering the total 
American landscape, using only a very lim- 
ited amount of spectral bandwidth. 
Stewart Fist 
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ATM For Today's Fiber Backbones 


any people view ATM as the perfect technology for future high-bandwidth desktop 
links and video networks. But ATM can also help solve today’s network problems. 
Such as, adding performance to clogged backbones, relieving overburdened Ethernets and 
Token Rings. Or lowering the high cost of network changes. Fibermux is developing ATM 


solutions to solve these real network problems. 


Called ATMosphere™, our ATM backbone hub can be integrated into your network as 
a high-speed switch to segment Ethernet and Token Ring LANs, lowering the cost of 
network changes. It can also be implemented as an enterprise-wide backbone solution, 
providing bandwidth on demand and increasing reliability. 


ATMosphere, based on CrossbowPlus , our 14-slot intelligent hub that is available today, 
supports Ethernet, Token Ring and AppleTalk networks. With CrossbowPlus, you have the 
flexibility to migrate to ATM when you need it without buying new hubs. Ever. 


And because ATMosphere uses ATM to enhance today’s LANs, you keep your existing 
network cabling, interface cards and management tools. 


The promise of ATM is not in the distant future. You can use it today without breaking 
the bank. At Fibermux, we’re working on it now. Let us show you how easy it can be to 
migrate to ATM with ATMosphere. For more information and our free ATM brochure 
call your local authorized Fibermux dealer. 

| =| 
GPF Fivermux 
« 1992 Fibermux Corporation * 9310 Topanga Canyon Blvd. Chatsworth, CA 91311 * (818) 709-6000 * FAX (818) 709-1556 ® 
Fibermux, Magnum100 and Crossbow are trademarks of Fibermux Corporation. 


JNA Network Services MM Data Networks Fast Networks Pty., Ltd. 
Tel. 02.417.6177 Tel. 02.980.6922 Tel. 02.963.0572 
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Melfyn Lloyd 


ith the growth in wide area net- 

working, network security has 

come to be regarded as a mis- 
sion-critical concern by a widening circle of 
organisations. Lately, the security concerns 
of commercial and government enterprises 
have been compounded by a growth in dis- 
tributed computing and multi-user com- 
puters, client/server models, and even more 
so by the proliferation of portable PCs and 
dial-in access to networks. We need these 
‘open’ networks, but we must also keep 
messages on those networks private and 
impregnable. Ultimately, all organisations 
which participate in large networks need to 
ensure their privacy. 

We cannot solve this problem by creating 
completely safe backbone networks. Too 
many people have, and need, privileged ac- 
cess to intermediate systems and networks 
which introduce added layers of software 
and hardware and their own security prob- 
lems. The solution is to use cryptography. 
Once the preserve of KGB and CIA, this 
technique has spread to the Australian banks, 
for example, and is under evaluation by Fed- 
eral departments. 

Unfortunately, there are no simple ans- 
wers to encryption on open networks, a topic 
of research for CSIRO’s Division of Infor- 
mation Technology. 


Public Keys 


Cryptography goes beyond encryption, the 
basic procedure of scrambling information 
content so that only a person with the ap- 
propriate ‘key’ can decipher it. A key could 
constitute any number of access mechan- 
isms: Passwords, physical keys to access the 
hardware, even smart card IDs. The difficult 
tasks are to manage keys and to build secure 
applications. And then we have the practical 
problem of building the infrastructure that 
secure applications need. 

The choice of encryption technique is 
less important than often pictured in folk- 
lore; there are several adequate alternatives, 
and they aren’t of much interest except to 
mathematicians and lawyers. Inasmuch as 
any encryption system rests on matching the 
user’s identity and access privileges, the in- 
frastructure used for key allocation and man- 
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agement is the ultimate determinant of both 
system security and user convenience. 

Traditional cryptography makes use of 
secret keys. You can build secure systems 
with secret key cryptography. But a shared 
secret is very hard to control, and in secret 
key systems the user keys are invariably 
known to a system manager. Here, the math- 
ematicians came to the rescue with the con- 
cept of public key cryptography. This was 
invented by Diffie and Hellmann in 1976, 
and the first practical implementation came 
in the early ’80s with the RSA algorithm. 
RSA is patented in the US but not elsewhere. 

With public key cryptosystems there are 
two keys in a pair: The public key and the 
private key. A Certificate Authority (CA) is 
responsible for allocating public keys to in- 
dividuals (in Australia, a number of prom- 
inent commercial institutions are now dis- 
cussing who is appropriate to be a CA in 
areas such as banking). The advantage of the 
system is that when something is encoded 
with the public key, only the holder of the 
private key can decode it. It doesn’t matter 
how many people know your public key — 
in fact you’d want it broadcast as widely as 
possible. Meanwhile, you do not have to 
share your private key with anyone. 

The other convenient property of public 
key systems is that if you encrypt something 
with your private key then everyone can 
decrypt it with your public key. They know 
that the message must have come from you 
because only you could have encrypted it. 
This can be used to create what is called a 
‘digital signature,’ used to authenticate the 
authorship of documents. The move towards 
electronic document interchange systems 
could not proceed without adequate authen- 
tication procedures. When optimistic fore- 
casters speak of a future ‘digital economy’ 
the implication is that we shall manage to 
match in digital form our myriad of paper- 
based security systems, seals, legal conven- 
tions and commercial practices. 

There we have the basic ingredients to 
preserve privacy (through encryption) and 
trust in the origin and authenticity of the 
message (through digital signatures). That is 
not to say there are no security risks. The 
next problem is how to distribute the public 
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key. If we can be tricked into encoding our 
secret with the wrong public key then we’ll 
give the secret away. If we can be tricked into 
accepting the wrong value for someone 
else’s public key then we can be tricked into 
trusting the wrong message. Security of the 
system relies upon keeping the public key of 
the Certificate Authority secure, but using 
that we can obtain other public keys with 
confidence. 


Keeping Public Keys Secure 


A solution is contained in the CCITT/OSI 
standard for key management: X.509/ISO 
9594-8. This describes how nominated Cer- 
tificate Authorities create signed documents 
testifying to the correct value of a public key, 
and how these certificates are stored in the 
X.500 Directory so that they can be easily 
retrieved. An example of an X.509 applica- 
tion is the Internet standard for Privacy En- 
hanced Mail (PEM). Recently released un- 
der the title RFCs 1421-1424, it is a complex 
design that has taken years to complete. The 
figure on page 41 shows how much extra 
infrastructure and network activity PEM 
electronic mail using the X.500 structure for 
issuing certificates requires. 

X.509 is a framework for building secure 
applications; each application has to have 
security added to it, and every application 
will be different. X.509 is not a magic wand 
that you wave over insecure applications to 
make them secure. Magic wand solutions, 
for example using cryptographic techniques 
to provide network layer authentication and 
privacy, only work in selective situations 
where trust between the end-systems is the 
only requirement. This would, for example, 
not provide security for mail which passes 
through an intermediate mail relay. 
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Our most immediate concern is to make 
existing network applications like mail, log- 
in and distributed file systems more secure. 


Securing the Remote Login 


There are new applications for networks, 
EDI amongst them, which cannot be con- 
templated without a security infrastructure. 
Meanwhile, there is an immediate need to 
make current network applications secure. 
CSIRO DIT’s Open Systems Program is de- 
signing and preparing to implement some 
secure applications using X.509. We are 
taking advantage of two experimental im- 
plementations of X.509 (OSISEC from Uni- 
versity College, London and SecuDE from 
the University of Darmstadt) to give us an 
experimental environment in which we have 
considerable control. 
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Our first target for a secure application is 
the remote login protocol. On the Internet, 
Telnet is the protocol and there is a standard 
for adding encryption-based authentication 
to Telnet as well as a draft standard for add- 
ing end-to-end encryption. Both are very 
general, encompassing any conceivable sec- 
urity system. 

Obviously, a prime opportunity for inter- 
cepting and discovering someone’s pass- 
word is when it is being used or sent. Pre- 
vious work has concentrated heavily on 
authentication procedures which don’t pass 
clear text passwords across the open net- 
work. The problem is that after logging in 
remotely one often needs to enter other pass- 
words in order to enter some protected sub- 
system. For this reason you need end-to-end 
encryption in a remote login setup; if you get 
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that right, the problem of having clear text 
passwords crossing the network goes away. 
CSIRO DIT’s first challenge is to tackle this 
need by adding X.509 security. 


The X.509-based File System 


A more ambitious but far-reaching project 
for CSIRO DIT is the X.509-based File Sys- 
tem which will avoid the severe security 
problems of current distributed file systems 
— a file system living in an open network 
which people can rely upon without having 
to trust unknown system administrators and 
unknown quantities of network hardware 
and software. 

The computational costs of using cryp- 
tography could be significant, and it ironi- 
cally rises in line with advances in comput- 
ing power. By convention, an encryption 
algorithm is judged ‘secure’ with reference 
to the time it would take an intruding com- 
puter to solve the algorithm, and as these 
potential intruders grow in computation 
power, the complexity of encryption needs 
to rise in defence. Caching can be used to 
reduce the computation time cost, but even 
so the X.509-based File System will be ap- 
propriate only to some applications. An ex- 
ample of a suitable application is the central 
storage of executable binaries. Since these 
change slowly, caching will work well. 

The X.509-based File System will use 
digital signatures so that you can execute a 
file’s code without having to trust the file 
system server or its administration. It will 
use encryption so that files can only be ac- 
cessed by the people intended and cannot be 
read even by system administrators of the 
server machine. 

CSIRO DIT believes that cryptography 
is a necessary ingredient of networks, and 
we encourage industry to become involved 
in this particular research because of its pot- 
ential benefits to the participant. Organisa- 
tions which participate will gain the benefits 
of secure networking much sooner, and the 
capacity to implement applications which 
are impossible without strong security. 
Melfyn Lloyd and Bob Smart 
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After years of proving in the world’s most 
technologically advanced telecommunications 
markets, Dialogic’s call processing components 
have been approved for use in Australia. More than 
700,000 ports are in daily use in more than 30 
countries and Dialogic has by far the broadest range 
of call processing products available. 


Now Dialogic’s evolutionary D/41D four channel call 
processing boards have been granted Austel’s seal 
of approval, eliminating the requirement for line 
isolation units. 


The D/41D excels in all measures of performance. 
PitchPerfect Speed Control lets the listener speed 
through a recording at a rate up to 50% faster than 
normal and still hear information clearly. And 
LevelPerfect volume control gives the caller’s 
telephone the volume control normally found only on 
expensive feature phones. 





Dialogic’s state of the art Global Tone Detection 
rapidly recognises signalling and control tones, like 
fax or modem tones, from systems all over the 
world. When a call is complete, our systems 
recognise the disconnection tone instantly, saving 
line time. 


Dialogic provides accessibility to complementary 
products through our industry-standard Analog 
Expansion BUS. Speaker-independent voice 
recognition cards are a specialty, and Dialogic offers 
an Australian vocabulary. 


Before you invest in call processing technology, 
consider the merits of Dialogic’s evolutionary 
call processing boards - the product of years of 
experience designing and supplying boards for 
the world’s most advanced telecommunications 
markets. 





FOR A CATALOGUE OR FURTHER INFORMATION, CONTACT DIALOGIC NEW ZEALAND, 
PH: +64-9-302 1831, FAX: +64-9-302 1793 


Dialogic Corporation, Parsippany, New Jersey, USA. PH: +1-201-334 8450, FAX: +1-201-334-1257 


Offices in Tokyo, Auckland, Kuala Lumpur, Brussels, London, Ottawa, Parsippany 
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Avoiding Pain in the Backbone 


serial cable plant associated with their minicomputers to 

Ethernet. A lot of the cable which was installed at that time 
is still running through the Australian body corporate, along with 
early STP for Token Ring and, of course, Twinax. Certainly this 
original cable plant has been expanded and re-routed, and sections 
of it have been replaced. Companies have moved, merged and 
migrated to new standards, but in many cases at least some old cable 
survives and is still in use — probably with the latest bridges and 
routers attached to it. 

Basically, most of this cable is PVC on the outside and assorted 
layers of copper and plastics on the inside. In most cases the manu- 
facturer intended that it remain within specification for around 10 
years, given environmental conditions remaining within appro- 
priate limits. In the case of network backbones this is a perfectly 
reasonable expectation. Such cables are laid in cable risers where 
there is no sunlight to damage the cable’s PVC cover and, typically 
being in the centre of a building, the temperature is reasonably 
stable. But over time cable will degrade and, if left long enough, 
this will lead to unacceptable signal attenuation, increased suscep- 
tibility to interference and impedance variations, all of which will 
result in an increasing number of intermittent 
problems which will be almost impossible to 
trace. 

Once again prevention is cheaper than 
cure, and thankfully, it is also reasonably 
simple. Have your network backbones tested 
regularly every two years, as well as after 
any accidents such as fires, burst water pipes 
or roof leaks. This will provide you with 
historic data which you can use to plan cable replacement and to 
spot excessive degradation. 

Eventually, you’ll have to replace a backbone cable or install 
one in new premises. If it’s going to last 10 years or so it’s important 
it be installed carefully. That means care in planning the path of the 
new cable and care in handling the cable during installation. 

Most traditional vendors of minicomputers and mainframes 
who sell network transmission systems provide cable planning and 
installation services. Such vendors usually sub-contract cable inst- 
allation work, while drawing up cable plans and testing the instal- 
lation themselves. They then guarantee the work for 12 months. If 
you do not have a relationship with such a vendor, then have a full 
test done on your new cable by someone other than the company 
doing the installation, and ensure that you get a clear statement of 
the warranty conditions on the work. Any faulty cable — particular- 
ly where thick Ethernet is being installed — should be replaced. 

In the last 10 years, more and more buildings outside the CBD 
have been built lower and wider than those built in the early 
eighties. That means long horizontal cable runs and relatively short 
vertical rises. Campus-type sites containing more than one building 
are also becoming more common, and many companies now have 
more than one office in a given city. While ISDN and various fibre 
standards generally handle multiple offices, multiple sites and the 
vertical rises within buildings cost effectively, the increasing floor 
areas in modern low and medium rise sites require a different 
approach to that traditionally used in a high rise office block. 


A bout 10 years ago many companies were converting the 
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“Modern low and medium rise 
sites require a different approach 
to that traditionally used in a high 

rise office block.” 











Graeme Le Roux 


Architectural experiments aside, the floors of most high rise 
buildings are basically square with a single service trunk, which is 
also square, up the centre. The service trunk contains one or two 
cable risers for data cables. Generally, you simply run a backbone 
down each riser and tap into it at each floor. On each floor you 
install a rack mount cabinet containing transmission systems equip- 
ment, servers, and so on. From these cabinets you then run cables 
to individual workstations. 

Today, such cables are mostly UTP and are generally simply 
draped individually in a more or less straight line across a false ceil- 
ing to a point near each desk top, where they are brought down some 
form of conduit to a socket. Since the floor area in a high rise is 
limited, the maximum number of cables is generally no more than 
60 or so, and their runs generally average less than 50 metres. 

In a medium or low rise building there is no such constraint on 
floor space. Floors are generally rectangular, with either two square 
service trunks or a single rectangular one. Either way, one generally 
finds at least two cable risers, one at each end of a single rectangular 
trunk or one per square trunk. False ceilings are also more crowded 
as the larger floors require more air conditioning ducts, electrical 
wiring, and so on. Most importantly, there will probably be many 
more workstations per floor, perhaps double 
the number in a high rise, and the average 
distance a cable has to run is likely to be 
between 50 and 75 metres. 

There are three basic ways to deal with 
this situation. Use the same backbone layout 
I’ve described for a high rise, but, rather than 
run individual cables, use patch panels to 
simplify the cabling. Alternatively, you can 
bring the backbone out of a riser, and run it in a loop around the 
floor and back to the riser. You can then tap the cable, say in the 
centre of the four quarters of the floor, and place a hub at each tap. 

The third alterative is to use a ‘backbone in a box’ configuration 
(also called a ‘collapsed backbone’). Run a cable from one central 
router to a hub in, for example, the centre of each quarter of each 
floor, and then run UTP workstation cables from the hubs. Each 
alternative has its pros and cons. Using patch panels is cheaper than 
multiple hubs per floor, but you get more connectors between 
workstation and hub than using a direct cable. People also often 
‘forget’ to document changes to patch panel configurations. 

The second alternative costs more than patch panels, but it is 
cheaper than the collapsed backbone solution. Its main drawback 
is that the backbone is exposed in the false ceiling, along with every 
other cable in the building not safe in a riser. 

The final alternative, which is the most expensive and is best 
implemented with fibre, is my preferred option, subject to cost. If 
a single fibre is damaged only a single section of a single floor is 
affected. The hubs which are placed on each floor need not contain 
a bridge or router, since these functions are required only on the 
‘backbone ina box.’ And finally, the backbone bandwidth available 
is equivalent to the bandwidth of the central box. This is inevitably 
several hundred megabits/second. 


eae ee eae ree a eva ae ene ae nN ear nee cee ee 
Graeme Le Roux is a Director of NSW-based Moresdawn Pty Ltd and 
specialises in local area network consulting services. 
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INTERNETWORKING 


Too Many Protocols Can Break 
the Corporate Backbone 





multiprotocol routers and backbones. Not only does it mean 

a router or network can handle more than one protocol at a 
time, but it suggests that there’s always room for one more. The fact 
that most routers support a wide range of protocol types reinforces 
the implication that ‘multiprotocol’ means ‘many protocols.’ 

But as net managers build their multiprotocol internetworks, 
they are finding there is a practical limit to the number of protocols 
a backbone can reasonably accommodate. Backbones simply do 
not scale well as more protocols are added. This limitation doesn’t 
diminish the importance of multiprotocol backbones to corporate 
networking, but it does mean that planners have to take care to keep 
protocol mixes under control as they build their internetworks. 

Judging from the 400 or so network managers who attended a 
two-day tutorial I conducted on LAN/WAN interconnection, the 
news that multiprotocol backbones don’t scale well is not shocking. 
In a survey conducted at the tutorial, many attendees said that al- 
though they definitely intended to build a multiprotocol backbone, 
they were holding back on their plans. They cited a number of 
reasons for delaying backbone plans, including high transmission 
costs, a lack of network design and management tools, buggy router 
software, poor hardware reliability and the high cost of equipment. 
But the main reason cited was difficulty in managing multiple pro- 
tocols simultaneously. | 

This problem stems in large part from the way multiprotocol 
environments work. Each protocol brought into a multiprotocol 
backbone operates independently of the other protocols, which 
means that each protocol must have its own 
logical network. A corporate backbone that 
carries TCP/IP, DECnet, IPX, AppleTalk, 
and bridged protocols like NetBIOS, SNA, 
and DEC’s Local Area Transport (LAT) must 
have for each protocol an addressing plan, a 
logical and physical topology, mechanisms 
to overcome routing algorithm limitations, 
and a host of other items specific to the 
individual protocols. 

Adding a protocol to a backbone involves 
more than an incremental increase in network complexity. Often, a 
new protocol requires a complete network redesign. Router cap- 
acity and wide area bandwidth must be reassessed and possibly 
increased to accommodate the added burden. 

Along with this redesign, new network segmentation schemes 
may be needed as logical networks are added to a multiprotocol 
backbone. Developing logical segmentation schemes is very com- 
plex, and to make matters even more interesting, PC LAN protocols 
like IPX and AppleTalk don’t even have the logical segmentation 
features included in TCP/IP and DECnet. 

The lack of congestion management algorithms that span mul- 
tiple protocols complicates the process further. Because congestion 
management algorithms don’t exist, there is no way for one logical 
network to know how much bandwidth is being used by the other 
logical networks. The only congestion management available at this 
point is of the trial-and-error variety: Each logical network tries to 
use as much bandwidth as it needs and throttles back to a lower 
speed when the protocol detects excessive delay or lost packets. 


Tint something vaguely comforting about the ‘multi’ in 
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“Adding a protocol to a backbone 
involves more than an 
incremental increase in network 
complexity. Often, a new protocol 
requires a complete network 
redesign.” 





Nick Lippis 


Some protocols can’t even perform this type of indirect conges- 
tion management. When a bridged protocol like NetBIOS can’t get 
the bandwidth it needs for an application, it doesn’t throttle back 
— the application just times out and the session is dropped. Priority 
queuing and other such router features don’t really solve this 
problem. Giving one protocol priority over another only lets man- 
agers decide which traffic is going to fall victim to congestion first. 

As if all these drawbacks aren’t enough, internetwork planners 
can’teven count on the availability of design and management tools 
to help build their backbones. The number of network design tools 
that can help predict network performance levels is limited. Router 
vendors don’t provide hooks into their routers or network manage- 
ment systems that would enable managers to channel information 
about traffic patterns or volumes into an accounting application to 
establish a workable charge-back system for different user groups. 
But even with all these problems and product shortcomings, it’s still 
possible to build an effective and efficient multiprotocol backbone. 
The keys to success are careful planning and design. 

First, limit the number of protocols to be included in the back- 
bone to no more than four. The protocols chosen should all be 
routable, such as DECnet, TCP/IP, AppleTalk, and Novell’s IPX/ 
SPX. Bridging protocols should be avoided because of their lack 
of congestion management features, their potential to permeate the 
network with broadcast storms, and their poor use of wide area 
bandwidth. 

Managers have several alternatives for getting bridged protocols 
off the backbone. One approach is to discourage their use by setting 
internal tariffs that penalise departmental 
groups that insist on using bridged protocols. 
If user departments are charged a heavy 
premium for turning on a bridged protocol, 
they will probably find a way to make do 
with routable protocols. 

Encapsulation is another attractive op- 
tion. Most routers are now able to encapsu- 
late 3270 and LAT traffic in TCP/IP. The 
traffic can then be routed over the wide area. 
Encapsulation isn’t the most efficient way to 
route data but it works reasonably well. But even if encapsulation 
is used, network managers should continue to work on user depart- 
ments to encourage them to phase out application development 
efforts that rely on 3270 or ASCII interfaces. 

As well as working to eliminate bridged protocols, managers 
also need to find ways to cut down the number of routable protocols 
used in the network. One way is to establish guidelines that call for 
all new computer systems to provide for interoperability using 
TCP/IP, which is available for almost every system now made. 
Protocols responsible for relatively low amounts of network traffic 
could be converted to TCP/IP via gateways or encapsulation. 

The ultimate goal of the multiprotocol backbone is to help 
corporate networks evolve from a disparate collection of overlap- 
ping proprietary networks to one big open system. Ironically, that 
means making do with as few protocols as ‘multi’ will allow. 





Nick Lippis is President of Strategic Networks Consulting. He is based 
in Rockland, Massachusetts. 
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OSI Tutorial 








Alan Lloyd 
rom a superficial level, naming and 
addressing seem to have little to do 
with distributed applications and the 

application environment. However, as a 
growing number of organisations move into 
the design of distributed systems which in- 
corporate distributed applications, the is- 
sues associated with naming and addressing 
become a major concern. 

Previous articles in this series have dem- 
onstrated that OSIis not just about protocols; 
OSI is really about standards for distributed 
systems. Because distributed systems, like 
protocols, have components that require 
names and addresses, naming and address- 
ing is one of the most important issues of the 
system design process. 


The First Network Design Step 


The first step in any new network design is 
to determine the naming and addressing 
scheme, because this impacts its routing, its 
organisation, its distribution and its efficien- 
cy. As these are major characteristics of net- 
works (and business organisations), naming 
and addressing schemes must be determined 
at the design stage and not during the net- 
work’s implementation. 

Naming and addressing schemes are en- 
trenched in asystem’s total design. The nam- 


Figure 1: OSI Naming and Addressing 
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ing and addressing used in distributed sys- 
tems relates to the protocols, the protocol 
profiles, machines, functions, information 
objects and the users of the system. 

Every proprietary naming and address- 
ing scheme is for a proprietary system. By 
definition they do not use globally stand- 
ardised schemes, as used in the telephone 
network, X.25 or X.121 packet switching 
networks or postal systems. If proprietary 
systems expand and the world moves to 
standardised networks, then the risks of a 
proprietary system failing to interconnect 
will increase. 

With distributed systems that use file ser- 
vers, messaging and directory services as 
common system functions, the user now has 
to configure into the distributed technology 
details that relate to the structure of the busi- 
ness organisation and the people in it. In 
most organisations, this is a new job for 
computer administrators. Historically, pro- 
prietary, host-centric systems did not care 
what address allocation they used because 
the entire system was isolated from the 
world and any addresses just had to be uni- 
que within the local system. 

Computer addresses are now becoming 
the same as any other global identifiers. 
When people get a telephone, the carrier 
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OSI Naming and Addressing 
and Distributed Applications 


This is one of a series of open systems tut- 
orials by Alan Lloyd, Strategic Develop- 
ments Manager for Datacraft Australia. Alan 
represents Australia on numerous interna- 


tional standards bodies andis the co-author 
with Gary Dickson of Open Systems Inter- 
connection (Prentice Hall, 1992). 





gives them a unique global address — a tele- 
phone number, and there is no risk to the user 
of being given a duplicate address. Similarly, 
when land is allocated for building, the local 
council gives it a unique postal address. 
Again there is no risk of duplicate addresses. 

With distributed IT systems, the user is 
in fact performing the role of the carrier, 
council or postal service in determining the 
references used, both within the IT system 
and with reference to all other systems. 
These references relate to the geographic 
distribution and the organisation of the busi- 
ness enterprise. 

It is highly desirable that a configuration 
is globally unique and remains fairly static. 
If it doesn’t, reconfiguring a distributed sys- 
tem usually means loss of business service, 
which equals loss of revenue. 


Consistent and Unique 


One of the objectives of OSI is for it to 
interwork across a chain of international and 
national interlinked networks and sub-net- 
works. The OSI network will therefore need 
to support multiple connections to other net- 
works, both public and private, so that busi- 
ness entities can cooperate in a common 
business enterprise. It will use OSI-based 
naming and address forms which have 
global formats. In OSI terms, the network is 
a sub-network of the total national, interna- 
tional and global communications network 
system. An organisation need not necessari- 
ly connect to other networks, but the naming 
and addressing space of the network needs 
to be consistent and unique within the global 
framework. 

Within OSI’s seven layer reference mod- 
el, the address points on the layer boundary 
to the next layer above (e.g. the transport 
layer) is referred to as the NSAP (Network 
Service Access Point). Other layer addres- 
sable access points are referred to as Service 
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Access Points (SAPs). For the Transport, 
Session and Presentation layers these are 
TSAPs, SSAPs and PSAPs. 

The NSAP has a number of components, 
generally one or more identifiers and the 
supporting network protocol address field. 
To address an application within a system a 
complete application address would consist 
of an NSAP, TSAP, SSAP, PSAP and the 
application entity title. 

Figure 1 shows the OSI reference model 
and the selection mechanisms used to access 
reference points at specific layer boundaries. 
The application and the network layers are 
the most important in the global naming and 
addressing scheme. The application layer 
handles naming (what things are called) and, 
in some cases, addressing (e.g. X.400 MHS 
Originator or Recipient addresses). 

The network layer handles addressing of 
NSAPs and, possibly, protocol-dependent 
addresses such as X.121 for X.25 packet 
networks and E.164 for ISDN. The Presen- 
tation, Session and Transport layers have 
addresses, but because they are relative to 
and unique to the end system, their values 
are neither nationally nor globally defined or 
administered. From a business perspective 
however, they should be administered and 
allocated in a consistent way across the total 
system. 


NSAP Addressing 


The Network Service Access Point is de- 
signed to uniquely identify, ona global basis, 
a network point within a single end system. 
An OSI NSAP address is used to address 
Transport entities located at the boundary of 
the underlying network services. NSAP ad- 
dresses are logically distinct from routing 
information as the NSAP defines the net- 
work end points whereas routing informa- 
tion determines the path to the endpoint. 
Routing information can also be used to de- 
termine redundant and optimum paths be- 
tween the network end points. 

Figure 2 on this page shows the various 
types of NSAP defined by OSI. The Interna- 


tional Code Designator (ICD) and Data 


Country Code (DCC) formats are used for 
network independent formats. Other formats 
are used for network dependent addresses 
such as the PSTN, ISDN and X.25 (X.121) 
addressing schemes. 

In the diagram, IDP is the Initial Domain 
Part and DSP the Domain Specific Part. 
These address format fields are specified in 
ISO 8348. 

The Network Service Access Point per- 
mits a 40 digit code to be used, whereas the 
standard network address forms, such as 
X.121 used by the X.25 protocol, only per- 
mit a 15 digit form. The 20 byte format has 
been defined to enable sufficient space for 
the global allocation of addresses and also 
the ability to embed network dependent and 
the in-machine addressing schemes current- 
ly in widespread use. 
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Figure 2: Network Addressing 


What is important is that network inde- 
pendent schemes are also provided by OSI. 
These schemes enable a network to be de- 
signed without relying on specific network 
or communications technologies. Networks 
are typically built on network dependent 
technologies such as X.25, which uses a de- 
pendent addressing scheme. DTE/end sys- 
tems associated with X.25 are therefore de- 
signed with X.25’s addressing scheme. 

In the case of network independent ad- 
dress schemes, DTE/end systems are design- 
ed with independent addresses that could 
relate to any organisation, be it commercial, 
government or defence. These independent 
addressing schemes permit communication 
between end systems via a range of network- 





Figure 3: OSI Application Design 


OSI Communication Services 








ing and communications technologies that 
can be selected on a cost, throughput and 
connectivity basis. It is the function of the 
end system and interworking units to map 
the network independent addresses on to the 
network dependent addresses for network 
protocol selection and transmission. Inde- 
pendent addresses are transported in the 
higher internetworking protocols, such as 
Internet IP and the ISO ConnectionLess Net- 
work Protocol (CLNP). 

An analogy of network independent ad- 
dressing is the postal address on a parcel. 
While the parcel can travel by road, rail or 
air to the destination, the sender and receiver 
address is independent of the transport be- 
tween them. The benefit of this network 
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s Figure 4: Logical Architecture of a Distributed System 


_ Business Applications 


independence is that the carriage between 
two end points can be dynamically selected 
on grade of service and cost. With competi- 
tion in carrier networks and services, this 
selection capability is imperative. 

So what does this addressing issue really 
mean to the brand new network system being 
deployed? In general, it’s that: 
= The protocol profiles used have to sup- 

port dependent and independent address- 

ing schemes. It means an internetwork- 
ing protocol is usually required to operate 

over a network dependent protocol (e.g. 

CLNP over X.25, ISDN or LANs); 
= Network equipment has to support ad- 

dress mapping and the necessary proto- 

col profiles; 

= The network independent address codes 
used for your organisation have to be 
registered with the appropriate authority; 
and 

= The communications sub-network infra- 
structure must support gateways between 
the respective ISDN, X.25, and local area 
network technologies. 

All this, and it’s only a network address! 


Application Development 


Application design and maintenance in large 
organisations is seen as an ongoing invest- 
ment in the business. And the time and re- 
sources taken to generate such applications 
in traditional systems have always been seen 
as anormal aspect of the business. As devel- 
opment costs escalate and technology and 
business change marches on, constant re- 
views are required to maintain and enhance 
these developed applications. 

In some organisations, application devel- 
opment and maintenance accounts for mil- 
lions of dollars. The major design criteria for 
such applications has generally been to ac- 
commodate the particular architecture of the 
incumbent supplier. Most of the current ap- 
plications are strongly tied to a proprietary 
system and are not readily ported. 

This situation usually needs specialised 
skills for support and may involve supplier 
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lock-in. It is a highly undesirable situation 
and one that is increasingly expensive, par- 
ticularly when major suppliers are evolving 
towards open systems and reducing their 
proprietary skill base. 

With OSI and open application standards 
there are now many components that can 
serve and support the customised part of an 
application. These services provide — via 
Application Program Interfaces (APIs) — 
database access, messaging, file manage- 
ment, window display systems, communica- 
tions interfaces, data management, naming 
and addressing schemes, protocol gener- 
ators, and so on (see Figure 3 on page 47). 

The use of such services (which can now 
be purchased as ready made and tested API 
products) gives a ‘tool box’ approach to ap- 
plication development. Being OSI and open, 
it provides a high degree of portability and 
future proofing of the always expensive de- 
velopment investment. 

When OSI and open platforms are used 
in conjunction with application design and 
development, it will significantly reduce the 
development time and total life cycle costs 
of the system. OSI API products are being 
released by the majority of vendors to sup- 
port this development process. It is wrong to 
be developing applications that will use OSI 
distributed communications, without using 
the concepts, tools and functions associated 
with OSI and open platforms. 

There is a certain amount of fear as- 
sociated with application redevelopment for 
OSI and open platforms. Some organisations 
use applications which have grown and 
evolved over the years and their failure for 
an extended period can mean a severe loss. 
Support for these applications (and in some 
cases the associated documentation) is often 
long gone. The thought of touching such an 
application time bomb is often considered as 
something to be done only when one is as far 
away as possible! 

As vendors move into the standards-bas- 
ed world and rationalise, such applications 
will be more and more on their own. They 


a 8 ‘8 @ 


will become the business liability. From a 
planning and business risk perspective ev- 
ery proprietary (home grown) application 
should be assessed for their: 
= Level of support and maintenance; 
= Level of design documentation; 
= Level of business risk if application fail- 
ure Occurs; 
= Embedded proprietary functions which 
are being standardised, such as messag- 
ing, SQL and terminal management; 
Anticipated lifetime and lifetime cost; 
Suitability to changing business needs; 
Overall architecture; and 
The feasibility of redevelopment or ap- 
plication migration. 
An example of a typical network that uses 
server-based services is illustrated in Figure 
4. At the top of the diagram are the end user 
business applications such as finance, hu- 
man resource management, production and 
the business’ quality system. In a distributed 
environment they will use file, database, 
messaging, directory and security services 
of the common system functions below. The 
management system function can also per- 
form local control and management infor- 
mation collection for both the applications 
and the common services. 

Below this application level are the net- 
work and communications services which 
also interface to the management system 
hierarchy. The diagram shows that in a real 
distributed environment, applications and 
functions have to interwork. The references 
that permit interworking are the naming and 
addressing schemes. What services the dis- 
tributed applications can interwork with are 
dependent on the architecture and admin- 
istration of the total system and where com- 
mon services are used. The applications 
themselves also have to be designed with 
these ‘interfaces’ built in. The signalling and 
control across these interfaces will contain 
the configured names and addresses of the 
network and applications that receive and 
provide services. 


Emphasis Change Needed 


When designing applications for a distrib- 
uted environment, the interfaces and com- 
munications to the functions they interact 
with (naming and addressing schemes) must 
be built in. The new Remote Procedure Call 
mechanisms being developed today are ev- 
olving to provide this type of distributed 
application interface, but the fundamental 
issue of names and addresses seems to re- 
main under cover or are allocated with prop- 
rietary schemes. 

Hopefully this emphasis will change as 
the requirement for internationally standard- 
ised schemes is recognised. Paying attention 
to the naming and addressing issue from a 
business and system perspective should re- 
duce the ‘distributed’ problems of imple- 
menting today’s distributed technology. 
Alan Lloyd 
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Applications 


Telecom Puts its 
Routers to the Test 


Savings of $50 million per year by getting 
the corporate network into shape. That’s 
what Telecom’s Information Technology 
Group (ITG) reckons it will be racking up by 
the third year of operation of its new Cor- 
porate Data Network (CDN). Now about 18 
months into construction, it has already 
saved the company about $15 million on an 
annualised basis. 

Big savings — but then it’s a big network, 
interconnecting 700 LANs with 1,200 Nov- 
ell servers formerly fragmented across 26 
WANs (27 if you count OTC), many of 
which were duplicated and built to different 
standards with numerous base technologies, 
protocols and applications. 

The CDN is a product of competition, the 
company’s answer to Optus’ much-vaunted 
Operational Support System (OSS). Like 
Optus’ OSS, Telecom’s CDN is a crucially 
important tool in the customer service race. 
It will allow anyone in Telecom to access 
information from any other computer re- 
source, regardless of where or on what plat- 
form that information resides. 

At the figuring-out-what-to-do stage on 
its formation in 1990, the ITG investigated 
other networks around the world for a lead 
on how best to integrate all the existing nets 
into one universal access network for both 
LAN-to-LAN and LAN-to-host connec- 
tivity. According to Wayne Knight, Tele- 
com’s Manager CDN-B Data Networks, 
they couldn’t find any other company that 
had “‘bitten the bullet and tried to rationalise 
a company the size of Telecom so that it had 
a single corporate network.”’ 


Two Component Networks 


The CDN is essentially an architecture that 
encompasses different technologies to pro- 
vide akind of utility service. It fits within the 
umbrella of Telecom’s Overall Systems Ar- 
chitecture (OSA), described as ‘a framework 
for the development and delivery of infor- 
mation systems within Telecom.’ And there 
is also a Standard Operating Environment 
(SOE) which dictates that Ethernet media 
access will be via 10Base-T standards for 
cabling and equipment connections; that the 
LAN operating system will be Novell Net- 
Ware 3.11; it will be structured around man- 
ageable hubs; and that PCs, PC software, 
LAN cards, and file servers will be purchas- 
ed ‘as per current SOE contracts.’ 

The CDN has two component networks 
— a switched X.25 Austpac-based network 
(CDN-S) and arouted TCP/IP and IPX back- 
bone network (CDN-B). Both will provide 
universal access; which one you operate 
from depends on which site you are at. 
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The CDN-S is a low-speed, low-cost net- 
work so, typically, users on smaller or re- 
mote LANs will be connected to the switch- 
ed element of the CDN. Right now it is 
providing LAN to key corporate mainframe 
(Bull and IBM systems) access. 

LANS are in the process of being stand- 
ardised to NetWare 3.11. PCs run terminal 
emulation, typically Drift, which is a Tele- 
com-designed and developed software pack- 
age that allows concurrent access to up to 
nine disparate mainframe systems. Eicon 
gateways are attached to LANs so, when 
users on CDN-S want to establish a main- 
frame session, they call up an emulation and 
set up a virtual circuit out through Austpac 
(2.4 to 48Kbps) to the respective mainframe. 

The other half of the CDN — the CDN-B 
— is acentrally controlled IP (Internet Pro- 
tocol) and IPX (Novell’s LAN protocol) net- 
work for high speed, high volume traffic. 
From its worldwide search for solutions in 
similar environments, Telecom believes the 
CDN-B is one of the five largest and most 
complex backbone nets in the world: one of 
the largest because LANs with over 25,000 
PCs, 15,000 host-based terminals, 500 Unix 
workstations and 1,200 file servers connect 
to the CDN-B via dedicated links of between 
48Kbps and 2Mbps; one of the most com- 
plex because Telecom opted for central man- 
agement and, therefore, global connectivity, 
neither of which is normally associated with 
nets carrying a predominance of IPX traffic. 


The IPX Challenge 


Because it was designed as a LAN protocol 
IPX has a flat routing architecture. By con- 
trast, IP can have a hierarchical addressing 
scheme where a network is broken up into 
sub-networks. Packets can get to any device 
in the network without carrying masses of 
addressing information — they just need the 
name or address of the target device, and the 
users’ local router looks after the delivery of 
the packet to the destination. In Telecom, the 
links themselves and the routing hubs, or 
major network nodes (two in Victoria and 
NSW, and one in each of the other States), 
have B-class IP addresses. 

But because IPX is flat, it needs to know 
where every device is, which is fine on a 
local network but not when you have 1,200 
file servers. Historically, large IPX networks 
are heavily filtered to reduce the information 
flowing around the network, but the trade- 
off is a massive management overhead as- 
sociated with maintaining those filters. 

Therein lay the conundrum. Not filtering 
the IPX address packets — RIP (routing in- 
formation protocol and SAP (service adver- 
tising protocol) packets — stresses routers to 
the extent that they drop packets: but com- 
plex and fragmented management could eat 
away at the efficiencies to be gained from 
central network management. The solution, 
according to Knight, was critically depend- 
ent on selecting the right routers. 


He explains that in October 1992, the 
ITG carried out a series of very specific tests 
to ascertain how various routers behaved 
when RIP and SAP packets were broadcast 
around the network. Each minute, each 
router updates its RIP and SAP tables. That’s 
Okay, points out Knight, in a LAN environ- 
ment with maybe 100 devices, but when you 
have thousands of devices operating across 
the wide area, there is a lot of traffic. ‘“What 
we found in our network,” he says, ‘‘is that 
because the RIP and SAP is so big from all 
the IPXs on the unfiltered network, often 
boxes would stop routing for 30 seconds or 
So, SO performance was really bad.” 

Knight is reluctant to mention brand 
names and outcomes of the tests but, basi- 
cally, Network Systems won out over the 
other vendors. Network Systems and the 
high end Cisco Systems routers have multi- 
processor architectures — CPUs to route the 
data and CPUs for housekeeping functions 
so boxes don’t get stressed. Network Sys- 
tems though, also had the ability to directly 
connect host channels. 

There are around 200 to 250 Network 
Systems Series 6000DX routers currently 
installed at customer and hub sites, and it is 
predicted that there will be about 350 by 
mid-93. A site typically has a Network Sys- 
tems router and then a serial link connecting 
it to one of the hub sites. The CDN-B has 
been designed so that any piece of equip- 
ment can fail without affecting connectivity 
to the rest of the network so, if a site is 
considered critical, it will have multiple 
routers and multiple links. 

At the hubs, a number of Network Sys- 
tems routers are linked in an FDDI ring with 
at least two of the boxes having WAN con- 
nections to other hub points. There are also 
about 40 Cisco routers deployed for protocol 
conversion to get into the Bull mainframes 
and to connect across to the CDN-S; and in 
the inherited 26 WANs there are routers 
from Cisco, Wellfleet and 3Com. 

The Telecom-Network Systems relation- 
ship dates back 10 years, to when the two 
companies and project manager Techway 
Networks installed a Hyper-channel-based 
network to connect disparate hosts and sites 
throughout Telecom. Techway Networks 
and Network Systems have an even closer 
association of 14 years standing, and the rel- 
ationship between the three was recently 
formalised with a partnership agreement. 

As Knight says: ‘‘We have found that 
with what we are doing we have to work 
extremely closely with router vendors, and 
this partnership agreement is to facilitate 
that. What we are trying to do is, at this point 
in time, uncommon by world standards. The 
CDN, even though it might consist of dif- 
ferent technologies, is a single set of stand- 
ards that enables us to deliver the data com- 
munications services that will fit the enter- 
prise requirements.” 

Shelley Spriggs 
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Eicon Takes Aim at Remote Sites 


Eicon’s Interconnect Server simplifies remote routing and 
allows consolidation of LAN and 3270 links. 


hen it comes to routers for remote 
offices, the choices have been 
/ pretty limited: Either buy pricey 
standalone boxes that are tricky to install or 
opt for cheaper PC-based routers that offer 
only limited functionality. Eicon Technol- 
ogy says its Interconnect Server (ICS) does 
better than either choice. The ICS not only 
functions as a full-featured router but also 
adds IBM mainframe and minicomputer 
gateway capabilities — all in a card and soft- 
ware package that costs around $5,000. 

Now being beta-tested by Telecom’s In- 
formation Technology Group (ITG), the 
ICS has (or will have) many of the SNA in- 
ternetworking functions of high end routers, 
Eicon says. As a result, net managers can 
save money by consolidating separate LAN 
and IBM 3270 communications links at re- 
mote offices. Telecom ITG now has around 
1,500 Eicon gateways in place as part of its 
Standard Operating Environment. Wayne 
Gibbons, Manager of the carrier’s (Swit- 
ched) Corporate Data Network, confirmed 
that it will allow for the rationalisation of 
gateways on Telecom ITG’s network. 

Because it’s intended for use in small 
remote offices, the ICS runs on an existing 
file server; there is no need to buy separate 
equipment for wide area access. The prod- 
uct comprises software and an Eiconcard 
communications controller, both of which 
are added to the server. (The ICS can also 
be installed inside an existing communica- 
tions server.) Besides offering a wide range 
of functions, the ICS has a user interface 
that’s easily recognisable to LAN admin- 
istrators used to working with NetWare and 
other servers. Future versions of the ICS 
will support IBM’s LAN Server, Micro- 
soft’s Windows NT, and Unix, Eicon says. 

The ICS software is an NLM (NetWare 
Loadable Module), so most LAN managers 
will be familiar with its interface. With Tele- 
com ITG a major Novell user, Gibbons des- 
cribes this migration to the Novell platform 
as a ‘positive step.” 

The ICS forwards 600 packets per sec- 
ond (pps), which is slower than the 2,000- 
5,000 pps provided by access routers. How- 
ever, Eicon says the slow WAN links con- 
necting most remote sites negate any perfor- 
mance advantage of a standalone router. 

At the heart of the ICS are its multiproto- 
col routing and gateway functions. It routes 
AppleTalk, IPX, and TCP/IP protocols, and 
exchanges 3270 and 5250 traffic with IBM 
mainframes and minicomputers. 
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ICS features are scheduled to be released 
in three phases. In its first phase, slated for 
availability next month, the ICS will run in 
either a file or communications server. The 
Eicon ICS uses the point-to-point protocol 
(PPP) to ensure interoperability with other 
vendors’ routers at the central site; within a 
year, Eicon plans to add support for OSPF 
and integrated IS-IS routing protocols. 

The product can be managed by any 
SNMP management console running under 
Windows, such as the vendor’s Eicon Net- 
work management console. Net manage- 
ment of the ICS can be carried out either 
from a central office or locally at the remote 
site. In addition to SNMP, the ICS can be 
managed through IBM’s NetView. 

Phase Two of the product, planned for 
the fourth quarter this year, will add support 
for IBM’s OS/2 Version 2.0. Two additional 
features will allow IBM terminal traffic to 
be sent over bridge and router networks. 
First, Eicon will include software that con- 
verts SDLC traffic into Token Ring LLC2 
(Logical Link Control 2) frames for trans- 
mission over the LAN internet using remote 
Token Ring bridging. Second, the ICS will 
be able to take converted traffic from an 
IBM 3174 cluster controller and send it out 
over the internetwork along with LAN traf- 
fic, using a process called concentration. 

A third phase, planned for the first half 
of 1994, will add Unix and Windows NT 
versions of the ICS. At this time, Eicon will 


LAN and SNA Connectivity 











Name: Interconnect Server 


Description: Remote access device 
combines the functions of a multiprotocol — 
router, multiprotocol gateway, and an — 
SNA concentrator/converter 


Price: Approximately $5, 000 
Vendor: Eicon Technology 


Distributors: Com Tech, Unit 5 37-41 
Doody Street, Alexandria, NSW 2015. 
Tel: (02) 317 3088; JNA Network | 
Services, 16 Smith Street, Chatswood, 
NSW 2067. Tel: (02) 417 677 


offer additional SNA connectivity by im- 
plementing both Cisco Systems’ SDLC en- 
capsulation and IBM’s Data Link Switch- 
ing (DLS) for sending SNA traffic over 
TCP/IP internetworks. Future versions will 
support Cisco’s APPI and the End Nodes 
designated under IBM’s APPN. In addition, 
the ICS will support source route transpar- 
ent (SRT) bridging. 

In the wide area, the first-phase version 
of the ICS will support X.25 and SDLC 
leased-line links operating at 9.6 to 384- 
Kbps. It also will support frame relay and 
ISDN basic rate interfaces. Within the next 
two years, Eicon plans to support frame 
relay, primary rate ISDN, El and ATM. 
Salvatore Salamone 
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Retix Ties Up Internetworking 


Retix boosts its internetworking credentials with two 
new RX 7000 routers and 10Base-T hub cards. 


hen one thinks of bridges and 
f routers in Australia Retix is not 
the first name to spring to mind. 


This is probably because the company does 
not have the sort of brass band and fire- 
works approach to marketing which is all 
too common to the network industry — in- 
stead, it does things like send broad techni- 
cal data on products with press releases. The 
company also has staff who say things like 
‘I don’t know, but [ll find out’ (which they 
mean) when you ask them a question 
regarding that technical information. 

Retix has been in business since 1985 

and quietly selling product in Australia for 
roughly two years. Currently 60% of the 
company’s market is outside the US and 
half of that export market is in Europe. The 
company has a fully justified reputation for 
producing solid, reliable and interoperable 
bridges and routers. It was one of the first 
US-based companies to recognise that in 
most of the world, data communications 
doesn’t necessarily have to mean point-to- 
point leased lines and that X.25 was not just 
a way of multiplexing serial connections 
over a T1 link. 
_ Retix is also active in the OSI arena — 
in fact it has licensed its technology to a 
respectable chunk of the computer and tele- 
communications industry. This fact, and its 
European operations, just might result in it 
becoming one of the first companies to 
make any real money out of OSI. 

Retix released its RouterXchange 7000 
family last year. The RX 7000 is intended 
as a solid, dependable high end platform 
which will live in your rack mount cabinet, 
and be easily serviced, reconfigured and 
upgraded while providing excellent perfor- 
mance for years. This RX 7000 family has 
now been expanded with the addition of the 
model 7550, a dual power supply version of 
the 7500; and the 7250, a low end unit in- 
tended for use as a ‘feeder’ in remote offices 
(for example). 

The RX 7000 family is based on Intel’s 
i960 RISC processor and uses Retix’s dual 
processor architecture which divides the 
processing load between a Routing Manage- 
ment Processor (RMP) and one or more 
Forwarding Processors (FPs). The RMP’s 
i960 handles all the computing required by 
a variety of routing and bridging algorithms 
and constructs global tables from which 
each FP is periodically updated. The RMP’s 
processor is also responsible for system man- 
agement, including a local SNMP agent. 
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Each FP has an i960 processor which is 
dedicated to actually bridging and routing 
incoming data. Each chassis requires one 
RMP and at least one FP. Each FP can sup- 
port up to three interface modules which 
may be any mix of thick or thin Ethernet, 
Token Ring (4 or 16Mbps), serial interfaces 
(X.21, V.35 or RS-449) and ATM. 

To coincide with the release of the RX 
7550 and RX 7250, Retix has released two 
10Base-T interface modules, the 1OBT-1 
(single port RJ-45) and the 1OBT-12 which 
provides 12 ports and is accessed via an 
SCSI-2 to 50-pin Telco cable, which in turn 
connects to a standard 12 port RJ-45 ‘har- 
monica.’ Each 1OBT-12 is thus equivalent to 
a concentrator attached to one port of a 
bridge/router (the FP). Dedicated FDDI FPs 
which provide DAS (FDDI-7715) or SAS 
(FDDI-77 16) connections are also available. 

The 75xx chassis has 5 slots and so can 
support up to three FPs and up to 12 inter- 
face modules, while the 7250 chassis has 
two slots and so supports only one FP and 
up to three interface modules. Retix markets 
the RX 7520 as a bundle which includes the 
chassis, an RMP and an FP. You then pur- 
chase interface modules as required. The 
RX 75xx units are marketed as individual 
components. 

In addition to hot swap modules and 
implementation of the IEEE 802.1 spanning 
tree algorithm the RX 7xxx family provides 
V.42bis compliant transparent data com- 
pression which Retix claims can increase 
link capacity by up to 200%. Unfortunately, 
while this standard is in use internationally 
— by BT for example — few vendors in the 
Australian market implement it, so Retix’s 
data compression must be considered as ef- 
fectively proprietary. Retix has also imple- 
mented V.54 loopback and bit error rate 
testing (BERT) as a part of its standard diag- 
nostic suite. Self diagnostics run automat- 
ically on power-up, reboot or module inser- 
tion. Diagnostic and system messages are 
displayed on a front panel LCD. 

As with other Retix products the RX 
7XXxX units are managed via NetLabs/Man- 
ager, SunNet Manager, HP Openview or via 
any SNMP MIB II compatible management 
application, within the bounds of the stand- 
ard MIB. Management and configuration is 
also possible via a terminal connected dir- 
ectly to an RMP, via a dial-in connection to 
the RMP’s serial port or a Telnet session 
from any workstation. Management sta- 
tions can also set a variety of filters such as 





PRODUCT SUMMARY 
Name: RX 7000 Model 7250: RX 7000 


Model 7550; 10BT-1 10Base-T Hub Card; 
10BT-12 10Base-T Hub Card 


Description: High end routers designed 

to round out Retix’s RX 7000 router fami- 
ly. 10Base-T hub cards support up to 12 

Ethernet devices. 


Price: Model 7250 (includes RMP & FP), 
from $9,405; Model 7550 (chassis & dual 
power supplies), approximately $5,700; 
RMP 7705 (one per 75xx chassis) 
$6,585; FP 7710 $4,705; 10BT-1 (single 
port) $1,130; 10BT-12 (12 port), approx- 
imately $2,900 


Vendor: Retix Australia, 811 Warrigal 
Road, Oakleigh VIC 3166, 
Tel: (03) 563-4333 



















MAC address, packet type, route address, 
protocol address or custom filters such as 
bit-mask, SAP and broadcast. 

The RX 7xxx supports TCP/IP, IPX/ 
SPX and DECnet Phase IV protocols. In the 
WAN environment CCITT X.21 at up to 
2.048Mbps (full duplex, external clock), 
V.35 at 48Kbps to 2.048Mbps (full duplex, 
external clock), RS-449 at 48Kbps to 2.048- 
Mbps (full duplex, external clock), X.25 
and frame relay are supported along with 
PPP, HDLC, LAPB, LAPF and Retix’s 
proprietary encapsulation protocols. 

My only, very minor, gripe with the RX 
7XXxX series is the current lack of a fibre 
Ethernet interface. However, since the 
10Base-5 interface module uses a standard 
AUI port, an external fibre transceiver can 
be used, although this introduces a couple 
more points of failure to the connection. 
The addition of a 10Base-F or a FOIRL 
interface module would make the RX 7500 
a much more cost effective solution in, for 
example, a campus site which could not 
justify the expense of an FDDI installation. 
It would also allow the RX 7250, which 
does not have sufficient slots to support 
FDDI, to be used in such installations. 

In its intended market, which is smaller 
remote sites, the 7250’s combination of 
bridge/router and hub along with data com- 
pression capability, to squeeze higher per- 
formance out of lower bandwidth lines, 
makes it a strong option. The unit’s excel- 
lent diagnostics, in-band and out-band man- 
agement capability and choice of WAN in- 
terfaces don’t hurt either. 

Graeme Le Roux 
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ATM Comes Out of the Ether 


Newbridge Networks’ Vivid provides a high speed backbone 


t some point, every new technology 

has to move from the future to the 

present. For ATM, that time is fast 
approaching, thanks to the arrival of prod- 
ucts like Vivid from Newbridge Networks. 
Among the first crop of premises equipment 
to give users a practical way to apply ATM 
to existing LAN internetworks, Vivid’s key 
advantage is that it provides both an ATM 
switching fabric and a way to connect equip- 
ment to that switching fabric, according to 
John Carosella, Director of Product Man- 
agement at Newbridge. 

With Vivid’s three main components — 
ATM switching hubs, access switches, and 
routing software — network managers can 
create ATM backbones that can carry Ether- 
net and Token Ring traffic. Existing ATM 
premises switches from vendors like Adap- 
tive and Fore Systems can be used to create 
ATM-only LANs, but they offer no connec- 
tions to Ethernet or Token Ring nets. Other 
vendors, including Stratacom and Cable- 
tron, are developing products that integrate 
ATM with existing internetworks, but those 
aren’t scheduled for release until next year. 

Vivid’s ATM hubs can switch traffic at up 
to 10Gbps; as many as 16 hubs can be inter- 
connected in an ATM backbone. Ethernet 
and Token Ring LANs connect to this back- 
bone via access switches — Newbridge calls 
them Ridges — that convert LAN packets to 
ATM cells and vice versa. Each hub has 16 
ports for connecting to Ridges, individual 
LAN segments, or other hubs. Each Ethernet 
Ridge can accommodate up to 12 Ethernet 
segments; each Token Ring Ridge can hand- 
le up to eight Token Ring segments. 

Ridges also work with Vivid’s Route 
Server (RS) software to deal with routing 
chores. RS software is distributed through- 
out the network on various computing plat- 
forms, such as PCs and workstations. These 
Route Server stations serve as the ‘brains’ 
of the network, keeping track of hubs and 
Ridges and dynamically calculating optim- 
al network routes. RS stations provide this 
routing information to the Ridges, which 
perform the actual cell switching. 

When a Ridge is first connected to the 
network, it finds the nearest RS station and 
provides it with information about both its 
location and the LANs, switches, and other 
Ridges it’s connected to. To set up a connec- 
tion between two internetworked LANs, the 
Route Server station maps the media access 
control (MAC) addresses of the LAN pack- 
ets to the ATM virtual circuit and virtual 
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path identifiers, and then downloads this in- 
formation to the Ridge for switching. 

The separation of the route calculation 
and switching functions makes for more ef- 
ficient performance, according to Carosella. 
Conventional routers have to perform two 
basic tasks — they have to figure out where 
the data has to go, and then they have to 
move it there. Free of the burden of switch- 
ing, RS software can calculate routes much 
faster than conventional routers, he says. 

Because RS software does nothing but 
calculate paths, routes can be calculated dyn- 
amically, making it easier to accommodate 
changes to the network. Whenever a user is 
added to, or deleted from, a location, the 
network automatically reconfigures, without 
requiring the network manager to enter ad- 
dress changes manually. According to Caro- 
sella, Newbridge included dynamic recon- 
figuration with an eye toward accommodat- 
ing the expected surge in the use of mobile 
wireless stations. 

In addition to ATM hubs, Ridges, and RS 
software, Vivid has a fourth component — 
LAN Service Units — which link to Ridges 
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for existing LAN internetworks. 
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PRODUCT SUMMARY 


Name: Vivid 


Description: Premises ATM backbone in- 
cluding hubs, Route Server software, 

LAN Service Units, and access switches 
(Ridges) for routing traffic among existing 
Ethernet or Token Ring LAN segments 


Vendor: Newbridge Networks 


Distributor: Datacraft, 266 Maroondah 
Highway, Mooroolbark, VIC 3138. 
Contact: Tony Wise; Tel: (03) 727 9111 


Availability: ATM hubs and Ethernet LAN 
Service Units — October; Ethernet ac- 
cess switches — Q1 1994; Route Server 
software and Token Ring Access 
switches — Q2 1994; Token Ring LA 
Service Units — mid-1994 


via Ethernet and Token Ring interfaces and 
act as a combination wiring hub and bridge 
for Ethernet and Token Ring segments. They 
provide local filtering, frame forwarding, 
and concentration for attached segments. 
Johna Till Johnson 
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LEGAL LINE 


Microwaves and 
Megastorms 


Despite the flurry of excitement earlier this year, Pay TV is still no 
closer to becoming a reality. Peter Leonard charts the course of MDS 
Pay TV policy through political storms and legal challenges. 


evitable that the tender for microwave multi-point distribu- 

tion systems (MDS) radiocommunications licences suit- 
able for video service delivery would excite considerable interest. 
However, few people expect- 
ed the tender would end in a 
mire of litigation. This Legal 
Line takes a look at the process 
which lead to the courts and 
the progress of the Stokes and 
Cosser claims. 

A potential provider of Pay 
TV services in Australia using 
microwave MDS delivery will 
require two licences: a licence 
for relevant frequency under 
the Radiocommunications Act 
1983 issued by the Minister 
(which is also sometimes refer- 
red to as a technical licence); 
and a subscription television 
broadcasting service licence is- 
sued under the Broadcasting 
Services Act 1992 by the Aust- 
ralian Broadcasting Authority 
(ABA). 

The Broadcasting Services 
Act does not limit the number 
of service licences that may be 
issued by the ABA, other than 
by setting limits on the number 
of satellite service licences. The only precondition to issue of 
non-satellite licences is that the ABA must request the Trade Prac- 
tices Commission to provide a report to the effect that allocation of 
the licence would not have the effect, or be likely to have the effect, 
of substantially lessening competition in a market. This will require 
the TPC to determine the appropriate ‘market.’ However, the ABA 
does not have a role in regulating or controlling the number of 
participants in the Pay TV market — unless the Minister is allowed 
by the Act to direct the ABA as to the number or type of Pay TV 
licences which may be issued. 


Technical Licences 


Spectrum constraints limit the number of technical licences in the 
MDS band to 19. There is no limitation imposed in the Act itself 
on the number of service licences that could be issued by the ABA. 
However, limitations currently apply by virtue of directions of 28 
and 29 January 1993 issued by Senator Bob Collins. These direc- 
tions are at the heart of the challenge in the Cosser proceedings. 
Technical licences are issued for the use of specified channels 
within the band. On previous Government policy new technical 
licences issued in the MDS band will not limit the use made of a 


(5: the history of Pay TV policy in Australia, it was in- 
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licensed channel in the MDS band; new technical licences will not 
prevent use for provision of a Pay TV service; and as and when dig- 
ital compression becomes available, a channel could be used for 
more than one Pay TV service. However, Government policy, as 
set out in the Minister’s direc- 
tions, would preclude issue 
by the ABA of service licen- 
ces permitting primary pro- 
vision of Pay TV. 

Current technical licences 
in the MDS band are subject 
to limitations (imposed by lic- 
ence conditions and by incor- 
poration by reference of Min- 
isterial Guidelines known as 
the VAEIS Guidelines, which 
prevent use of these licensed 
channels to provide a Pay TV 
service). However, the Mini- 
ster has power to revoke both 
these licence conditions and 
the VAEIS Guidelines at any 
time, and could, by so doing, 
permit the use of currently 
licensed channels to transmit 
Pay TV (subject to issue of 
service licences by the ABA). 
The Minister was, prior to the 
policy reversal of 28 January, 
moving to revoke these res- 
trictions, but the restrictions 
remain in place at this time. The Minister could remove these 
restrictions whenever the Minister saw fit. 


MDS Licence Tender 


By advertisements published in the national press on 9 December 
1992, the Department of Transport and Communications (DOTAC) 
invited tenders for the price-based allocation of MDS licences ‘to 
be used for any purposes specified in the MDS band plan, including 
for the terrestrial provision of narrowcast Pay TV.’ The MDS band 
plan includes the purpose of transmission of services in the category 
‘entertainment video, including Pay TV.’ 

The Government proposed to assign between six (in Sydney and 
Melbourne) and 19 frequencies. Prior allocations (for example, the 
balance of 13 frequencies in Sydney and three in Canberra) had 
been taken up by services that were restricted by licence conditions 
to not provide Pay TV. These licensees are either not currently op- 
erating or are providing services in other categories (such as non- 
entertainment video). As noted above, the nature of services 
provided by these existing licensees could be changed to include 
Pay TV if the Minister approved appropriate amendments to the 
conditions attaching to the technical licences and the ABA granted 
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Pay TV service licences. The Invitation to Tender sought written 
bids no later than 29 January 1993. No reserve price was set for the 
tender. The Ministerial Determinations pursuant to which the tender 
was conducted stated that the successful bidder will be the bidder 
who submits the highest bid. 

The Determinations did not in terms reserve any discretion to 
the Minister to refuse to issue a licence on one of the bid 
and consideration of tenders. 

In fact, the Determination said that an MDS licence ‘will be 
granted’ to the applicant who tenders the highest amount. These 
words sit most uncomfortably with the words in Section 24 — the 
section under which the Minister would in fact issue the licence. 
This section says the Minister ‘may, in his or her discretion, grant’ 
a licence. So is this discretion in some way limited by the Deter- 
minations? The Stokes proceedings have not yet answered this 
question. 

By notice published in a Special Gazette of 29 January 1993, 
Mr Roger Beale (as the Secretary to the Department of Transport 
and Communications) purported to ‘revoke’ the request for tenders. 
Applicants for licences were subsequently advised by letter that the 
Minister had announced ‘the Government’s intention to defer the 
allocation of broadcast Pay TV licences using Multipoint Distribu- 
tion Services (MDS). Accordingly, the invitations to tender for 
MDS licences previously published in the Special Gazette and the 
press have been revoked.’ App!icants were advised that they should 
contact the Department to arrange for return of tender documents. 

On 28 January 1993 the Minister notified the ABA of ‘Govern- 
ment policy in relation to subscription television broadcasting ser- 
vices delivered by MDS systems.’ This notification was revoked 
the next day and replaced with a further notification. The policy as 
stated in the notification is that: ‘No licence should be issued for 
subscription television broadcasting services relying predominant- 
ly on MDS for delivery prior to: (a) the award of licences for sat- 
ellite Pay TV services and the determination of the digital transmis- 
sion standard for satellite subscription television broadcasting ser- 
vices; or (b) a subscription television broadcasting service by cable 
being licensed and being in a position to operation nationally, 
whichever is the earlier.’ 

The notification continued: ‘[Government policy] will not pre- 
vent the continued use and development of MDS for narrowcasting 
services or the progressive development of cable services. In time 
it will allow for MDS to play its proper role as an ancillary competi- 
tor for satellite and cable subscription television services.’ 

The Minister on the same day directed the ABA ‘under Section 
162 of the Act to act in accordance with the policies set out in the 
revised instrument under Section 161 when performing its func- 
tions under the Act, including when considering the exercise of its 
power under Section 96 of the Act [to issue Pay TV service licences 
to any applicant].’ 


Stokes Proceedings 
Australian Capital Equity (ACE) lodged a tender for the issue of 22 
MDS licences in response to the Invitation to Tender. 

Following receipt of the Minister’s purported revocation of the 
Invitation to Tender, ACE sought orders from the Federal Court in 
Perth directing the Minister to determine the tenders in accordance 
with the procedures set out in the determination. By, consent, an 
interim order was made that no step was to be taken by the Minister 
or the Commonwealth to give effect to the purported termination 
of the tender process until further order of the Court. 

ACE and the Commonwealth agreed that the matter would first 
go to hearing on a preliminary question as to the statutory power 
of the Minister or his delegate to revoke the Invitation to Tender. 
This issue was heard in Perth on 2 March. In what many see as a 
surprising decision, Mr Justice Lee on 18 March 1993 determined 
this issue in favour of ACE. 

Mr Justice Lee’s judgment noted that neither the terms of the 
Act nor the determination provided an implied power to the Com- 
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monwealth to revoke the Invitation to Tender. It was therefore nec- 
essary to determine whether the Commonwealth could rely upon 
Section 33(3) of the Acts Interpretation Act 1901 (‘Interpretation 
Act’), either of its own operation or in combination with Section 
46(a) of that Act, to imply a power to revoke the Invitation to 
Tender. 

Mr Justice Lee concluded that for subsection 3(3) to apply ‘an 
instrument must be a document of a legislative character.’ The ten- 
der did not have this character: “The dissemination of information 
by way of a notice in the Gazette to the effect that tenders for MDS 
licences are invited suggests the exercise of an administrative or 
executive power. It lacks the capacity to affect rights and obliga- 
tions. It has no character equivalent to a promulgation binding in 
nature such as the notification of standards or guidelines, directions 
or orders. Furthermore, it has no continuing effect such as would 
render it appropriate for revocation.’ 

In the alternative, the judge concluded that if he was wrong and 
the Invitation to Tender created rights and was therefore in the 
nature of a legislative instrument, it was not contemplated by the 
Radiocommunications Act that such rights would be subject to re- 
vocation and treatment in a manner inconsistent with other provi- 
sions of the Act. 

The judge noted that other provisions of the Act made explicit 
provision for review and revocation of various decisions of the 
Minister and exercises of the powers conferred by the Act and, in 
a number of those provisions, provided for representations to be 
invited, received and considered before these powers are exercised. 
This suggested that the Parliament did not intend the power con- 
ferred on the Minister under Section 92A (to allocate licences based 
on a price-based allocation system) to be used in a manner incon- 
sistent with the comprehensive provisions contained throughout the 
Act in respect of rights affected by the exercise of powers delegated 
by the Act. 

As an aside, the judge noted that it may be argued that it could 
not have been intended by Section 92A that the power conferred on 
the Minister to determine a price based allocation system could be 
used to fetter the exercise of his power to issue technical licences 
under Section 24 indefinitely. In the absence of any restriction on 
the latter discretion, tenders submitted in support of an application 
for a licence would have to be dealt with as and when received and 
decisions made upon them accordingly. (This leaves open the pos- 
sibility of an applicant for a licence seeking Administrative Appeal 
Tribunal review (on the merits) of any refusal by the Minister to 
issue a technical licence.) 

The judge of a subsequent hearing as to the appropriate form of 
relief said that the only relief that might be appropriate was a 
declaration that the revocation of the Invitation to Tender was not 
taken pursuant to statutory authority. ACE was directed to file its 
suggested form of declaration on 1 April and the Commonwealth 
to reply on 2 April. The matter was then adjourned for further 
argument on 7 April 1993. 

ACE is likely to file draft directions which include orders that 
the Commonwealth: 
=m Proceed to determine all tenders received in response to the 

invitation to tender in accordance with the procedures set out in 

the determination; and 
= Award MDS licences to those persons who tendered the highest 
amount for the licences by sealed tender. 
If such orders were granted, the effect would be to preclude the 
Commonwealth from requesting or receiving further tenders, in- 
cluding any further tenders lodged by persons such as Time Warner 
who had elected not to file an Invitation to Tender on 29 February 
after the announcement of revocation of the tender on 28 January. 

It is not clear whether the Government can now remedy the 
defect in revocation of the tender process without amendment to 
the Act (which of course requires passage of legislation through 
both Houses of Parliament) or making of regulations under the Act 
(which must be tabled in each House and which may be disallowed 


Australian Communications May 1993 







AUTOTEST 
wee AeA a HOKE Simply twist the é 
y —_ rotary knob to 
LENGTH 4 B otrarric select the function 
SS 7 you need. It's easy, 
CUSTOM PRINT intuitive, and elimi- 
oeree : nates having to 
CALIBRATE = = EXTENDED hassle with multi- 
CABLE specia, FUNCTIONS jevel menus and } | 
or complex keypads. 


In seconds, a beep 
alerts you to cor- 















1,2 Straight Thru) cect operation and 
326 FPeversed pass/fail results. 
4,55 O-Fen uh Tap 
4 character display 
M28 shorted gives you cable 
¢ measurements 
automatically. 
Installers can store 
and print up to 50 een € 
cable certification and 
test reports. Monitor 
Ethernet traffic activity 
and test for up to 99 






hours, then print 
results via the serial 
printer port. 





FLLIKEE 650 LAN CABLEMETER 





Ow! 


New: 6502CableMeter 


The latest word in faster, easier Finally, count on Fluke, the leader in 

cable testing and certification. portable test and measurement tools since 
Identify your cable problems in seconds. 1949, to support you with an excellent 

Use Fluke’s new 650 CableMeter to test warranty and exceptional service. Pick up a 


standard or custom unshielded twisted pair 650 CableMeter today. 
and coaxial wiring in Ethernet, Token-Ring, 
and many other LANs. 
Count up the features. You'll find this 
portable, versatile tool is indispensable for — 
cable installation, or the ongoing 


maintenance of a network. For full details contact your 

Count down the price. No other cable local Fluke distributor or call 
tester on the market today can match it for Philips T ae L_LJ K = 
high performance and low cost. Hips Test and Measurement ° 


on (02) 888 0416 


%, 





ite. 


What transfers more stock 


Bey 


\, 


London Stock Exchange 





in a single day than a successful broker 
in an entire career? 
Ericsson Business Network. 


Being able to communicate is of vital importance. 
Especially when you turn over millions of pounds every day. 
That’s why the International Stock Exchange in London 
installed an Ericsson Business Network. 

The Exchange needed a communications system that 
offered the best in efficiency, reliability and security. 

Business Network answered all the Exchange’s voice 
and data needs, providing the perfect solution for both now 


and in the future. 


Vic (03) 480 4888 N.S.W (02) 805 4999 QLD (07) 262 6222 
S.A (08) 234 5555 W.A (09) 262 6222 A.C.T (06) 257 1033 
Tas (003) 31 2544 P.N.G (675) 25 6566 Sanford Vick 3062 


The Exchange’s data network uses an Ericsson ERIPAX 
packet-switching system. Its administrative telephone system 
is co-ordinated through an Ericsson MD110 digital PABX. 

Right now Ericsson are delivering similar solutions for a 
large number of Australian companies. So if you’d like a 


free Business Network information kit, call Ericsson. 


husinessnetwork 


THE COMPLETE COMMUNICATIONS NETWORK 


\ 


ERICSSON & 


\ 


LEGAL LINE 


by either House — hence potentially disallowable in the Senate on 
combined vote of the Liberal/National Coalition and Democrats). 

Of course, the Stokes proceedings relate only to the technical 
licences. Holders of any technical licences (who wish to provide 
Pay TV services) must obtain an appropriate service licence from 
the ABA. 


Cosser Proceedings 


The Cosser entity, Capacity Pty Limited, applied to the ABA for six 
service licences. As a result of the Minister’s directions to the ABA 
of 29 January 1993, the ABA determined not to proceed to consider 
the application. 

Capacity then instituted proceedings against the Minister and 
the ABA in the Federal Court in Sydney. 

The challenge therefore turns upon whether the Minister’s direc- 
tion to the Australian Broadcasting Authority was validly given 
under the relevant provisions of the Broadcasting Services Act 
1992. Specifically, Cosser alleged that: 

m The directions were not validly given under Section 161 of that 
Act, as that Section only allowed the Minister to give directions 
to the ABA in relation to the general policies of Government and 
not particular policies in relation to the Act, and general policies 
encompassed topics such as equal opportunity, employment, 
anti-discrimination policies and the like, and not the policies 
referred to in the directions; 

= The directions were not validly given under Section 162 of the 
Act, because that Section only allows directions to be given that 
are of a ‘general nature’ and not of a specific nature relating to 
provision of Pay TV services using MDS, 

= Neither Section (161 or 162) allows the Minister ‘to legislate 
for the postponement or alteration of the Act or any part thereof.’ 


The effect of preventing the ABA from granting Pay TV licences 
for MDS operators was to alter the Act by preventing the ABA from 
exercising a power that it would otherwise have. 

Cosser also pleads the usual administrative law claims that the 
Minister took irrelevant considerations into account in the exercise 
of the power; that the Minister failed to take into account relevant 
considerations; that the Minister exercised the power for a purpose 
other than the purpose for which the power is conferred; that the 
Minister acted so unreasonably that no reasonable person could 
have so exercised the powers; and that the decisions involved an 
error of law or were contrary to law. 

The matter was listed for hearing before Mr Justice Whitlam on 
all issues on 21 April 1993. It is be expected that the judge will 
reserve his decision, with the result that the outcome of the hearing 
may not be known as at the date now set for lodgment of satellite 
Pay TV licence tenders (28 April 1993). 


Conclusion 


At the time of going to press, the final outcome in the Stokes and 
Cosser proceedings was not known. However, speculation was rife 
that the Government would introduce amending legislation to 
support the Government’s amended policy of delaying use of MDS 
frequencies to provide Pay TV until at least the satellite Pay TV 
operators were selected. Given the history of Pay TV policy, it 
would not be surprising to see further policy ‘clarifications’ before 
the Stokes and Cosser proceedings are finally determined. 


Peter Leonard is a partner with the technology law firm, Gilbert & Tobin 


and specialises in communications and information technology con- 
tracting and regulation. This column sets out his views and not those 
of clients of his firm. 
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President and COO, PanAmSat 





As President and Chief Operating 
Officer of PanAmSat since its 
inception in 1984, Fred Landman 
has been at the forefront of 
breaking down regulatory barriers 
to establish the first private 
enterprise international satellite 
system separate from Intelsat. 
Following the success of the 
PAS-1 spacecraft in the Atlantic 
Ocean Region, he is now leading 
PanAmSat into the launch of three 
new high powered satellites to 
form a global system, with PAS-2 
scheduled for service over the 
Pacific Ocean Region by mid- 
1994. He spoke with Liz Fell last 
month in Hong Kong after 
addressing the AIC Pan-Asia 
Cable and Satellite conference. 


Pere’ challenge to Intelsat's mono- 
poly has involved a struggle ona number 
of fronts. Many people were shocked years 
ago when your founder and Chairman, Rene 
Anselmo, referred to Intelsat as a ‘monstrous 
worldwide telephone cartel.’ 

Landman: That was when he was being 
kind! The environment in the mid-80s when 
we Started this venture was that Intelsat had 
convinced people that private international 
satellite systems would be the beginning of 
the end. But that tune is not singing very well 
now. We’ ve been very successful competing 
in the Atlantic Ocean Region since 1988 and 
Intelsat, once they moved out of their para- 
noid stage, have continued to be successful. 





AC: The PanAmSat slogan: ‘Truth and tech- 
nology will triumph over bullshit and bur- 
eaucracy’ must have helped get your mes- 
sage across? 

Landman: A lot of people have commented 
on that and our use of the dog Spot. Cus- 
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INTERVIEW 


Will PanAmSat’s 
‘Truth and Technology’ 


Triumph? 


tomers, not Intelsat signatories, but real cus- 
tomers have said that we are successful be- 
cause Intelsat was so bad in the markets we 
were going after, they just weren’t meeting 
market demand. If they were, we would have 
been out of business a long time ago. 


AC: So how does your approach differ from 
Intelsat’s ? 

Landman: The difference is our market foc- 
us and our customers. Intelsat have exclusive 
access to their system via signatories so their 
focus is on signatory requirements. Intelsat 
has no customers, it has users. We focus dir- 
ectly on customers, particularly broadcast 
and private corporate network customers. So 
we are competing with Intelsat from a satel- 
lite perspective, and with their PTT signator- 
ies from an operating customer perspective. 


AC: Was it a tough struggle to get satellite 
landing rights in each country? 

Landman: Yes, when we started, we were 
only authorised by Intelsat to provide service 
between the US and Peru. It took about three 
years to take that from one country to 70 
countries, and from one customer to filling 
up the satellite with over 300 customers now. 





AC: As well as having to consult with Intel- 
sat before starting a service, didn’t the US 
Government impose restrictions under its 
separate satellite policy? 

Landman: When that whole policy was 
developed, the US Government bought into 
Intelsat’s act. As our Chairman put it: “The 
Mother Theresa of satellite services, Intelsat, 
would be so harmed by private satellite sys- 
tems.’ For God’s sakes. Intelsat have 16 
satellites, a multi-billion dollar organisation, 
and we had this scrappy start-up. We needed 
to be protected from them, not them from us! 





AC: But aren't you still subject to restric- 
tions that protect Intelsat, such as limits on 
traffic interconnected to the public switched 
network? 

Landman: That sacrosanct policy has been 
eroding. The US Government at the end of 
1991 said it was going to lift those restric- 
tions and Intelsat has adopted that policy. 
The threshold has been lifted to 1,250 64 
kilobit-equivalent circuits per satellite. By 


January 1997, there will be no prohibition 
on the type of traffic private satellite systems 
can carry. 


AC: As part of your struggle with Intelsat, 
you have also engaged in expensive legal 
battles. Has your anti-trust suit against 
Comsat [Intelsat’s US signatory] finished? 
Landman: That’s still going. The fat lady 
has not sung. It’s a slow process and a com- 
plicated issue. 


AC: These cases must cost a lot of money? 
Landman: We’re not talking about money. 
We’re talking about right or wrong. 


AC: But surely you wouldnt fight the case if 
there weren't some revenue benefits ? 
Landman: No. There was something very 
fundamental here. We had an organisation 
above the law that was controlling prices 
and trying to put competitors out of busi- 
ness. As a regular corporation they would 
never ever get away with that. The issue was 
why was Comsat above the law? What Brit- 
ish Airways did to Virgin is tame compared 
to what they did to us. That’s the principle 
we’re going after. It’s not about revenues. 








AC: Much of your early success has been 
in Latin America. How did Intelsat respond? 
Landman: Their response, and I’m not say- 
ing they are still doing this today, but in the 
mid-1980s when we started, the first thing 
they did was to try to discredit us. When that 
didn’t work, they started selling capacity at 
below cost to keep us out. There was one 
foray when they provided capacity at a frac- 
tion of what they had been charging. This 
cost them, by our estimation, about $US80 
million. Basically they used every dirty trick 
in the book to keep us out. And when it was 
all over, we were still getting customers. 


AC: As a result of this competition, do you 
think Intelsat has lifted its game? 

Landman: I don’t think the jury is in yet. 
There’s been a lot of talk about becoming 
competitive and paying attention to ignored 
markets. But don’t forget that Intelsat has 
been dominated by the North Atlantic al- 
liance — the US, UK, France and Germany 
— that’s where the big ownership is. I think 
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INTERVIEW 


they recognise now that they can’t ignore the 
rest of the world — Latin America, the Pac- 
ific Rim, Africa. We provide a lot of service 
in Latin America, so they’ ve got to pay at- 
tention to that; AsiaSat pops up here in the 
Pacific and is tremendously successful, so 
they’ve got to pay attention to that; Astra 
pops up over Europe and they’re very suc- 
cessful. What have these guys been doing? 
Sleeping at the switch for 25 years? 


AC: Your early opponents argued that you 
would skim off the cream and ignore thin- 
route markets. How do you respond to that? 
Landman: That was always one of the argu- 
ments. But how much thinner can you get 
than Latin America? By bringing the right 
satellite technology to that region, we have 
developed those thin-routes and provided 
real benefits including rural telephony prog- 
rams and educational networks. We’ll pro- 
vide the same benefits in this part of the 
world, in Africa, the Near East, the Far East 
and the CIS. We don’t just concentrate on the 
high-density North Atlantic routes where In- 
telsat have always taken care of their US 
signatory, their UK signatory and so on. 


AC: What benefits will you offer the Asia 
Pacific region when PAS-2 is launched next 
year? 

Landman: We will put high quality, high 
powered, focused coverage within this reg- 
ion. I know a lot of new domestic satellites 
are planned, but not every country is putting 
one up today, though they may in the future. 
We can provide coverage for countries to 
develop their infrastructure for telephony, 
business communications, trunking, thin- 
route, broadcasting or whatever. We’ ve done 
this throughout Latin America. 


AC: What will you offer in the way of busi- 
ness communications ? 

Landman: We can develop sophisticated 
corporate communications networks. Some- 
times we provide the full service to the cus- 
tomer including satellite, the earth stations, 
management and maintenance of the net- 
work. At other times, we provide bulk band- 
width and power to carriers, especially emer- 
ging second, third, fourth or fifth carriers, to 
develop on a domestic, regional or even in- 
ternational basis. What I’ve seen happen is 
that countries, frustrated by their monopoly 
carrier, licence a specialised satellite service 
carrier to open things up. You’re seeing this 
in Europe, in Latin America and in Asia. It 
stimulates the market, prices come down, 
innovative services are introduced, and the 
carrier becomes responsive to the market. 
This has a rippling effect and businesses gain 
better and more affordable communications. 


AC: Is it correct to say that, partly because 
of policy restrictions, television is your maj- 
or revenue source ? 

Landman: Yes, about 70%. 


May 1993 Australian Communications 


AC: Howwill this be affected by digital com- 
pression which requires much less capacity? 
Landman: We started a digital compression 
system recently. We went to some analogue 
customers and said: ‘We’ I] reduce your mon- 
thly bill significantly by giving you a digital 
channel, do you want to give back some 
capacity?’ And they said: ‘If you’re going to 
bring the cost down, I want more than one 
channel. I want four channels actually, be- 
cause I can reformat one, do an NTSC and 
PAL version and also a black-out channel 
version. So you can have only a little bit of 
that capacity back.’ Digital compression will 
be a market stimulant rather than a depres- 
sant. It will open up opportunities for big 
programmers to repackage and send prog- 
rams out differently and for small program- 
mers to enter the marketplace because of the 
lower price threshold. We use digital com- 
pression now to bring Greek programming 
to North America because the price thres- 
hold came down. 





“We provide a lot of service in 
Latin America, so they’ve got to 
pay attention to that; AsiaSat 
pops up here in the Pacific and 
is tremendously successful, so 
they've got to pay attention to 
that; Astra pops up over 
Europe and they’re very 
successful. What have these 
guys been doing? Sleeping at 
the switch for 25 years?” 


AC: Is the lack of digital video standards a 
worry? 

Landman: We all want to see a universal 
standard. Anything we do in compression 
has always had a migration scheme to take it 
to that MPEG standard. My best guess is that 
in the first part of 1994 you’ll see that. 


AC: Anselmo has said he would like to ag- 
gregate all TV programmers on one space- 
craft for receipt by one dish. Is this ‘hot bird’ 
concept one of your aims? 

Landman: The approach taken on our first 
satellite, and we have no secrets about doing 
this on the others, is to create the ‘hot bird,’ 
which is an unfortunate name. But our ap- 
proach to the hot bird is a little bit different 
from some others. In the Atlantic Region, 
and in the western hemisphere in particular, 
by adopting a policy of open access and dir- 
ect access, we have programmers from vir- 
tually every country in Central, South and 
North America all accessing the same satel- 
lite, so you have that hot bird concept. 

But it’s not a matter of programs just fun- 
nelling southward, it’s programs going north 
too. What I see here in the Pacific is that 
people want to communicate within the reg- 


ion from Australia to Asia, from Asia to 
Australia, from Asia to North America and 
back. So you could have this confluence of 
interests on one Satellite communicating in 
many directions. That’s what we want on the 
PanAmSat satellite, a real freeing up of the 
flow of information rather than a constric- 
tion, which is what I believe you have with 
our competitors. 


AC: Financing the three new satellites prov- 
ed another major challenge. Is that correct? 
Landman: While our business was profit- 
able from 1990 on, we didn’t have enough 
money to pursue three satellites on an ac- 
celerated basis. A decision was made to look 
for equity investors and that took us to 
Japan, Europe and many other places. We 
spent about 12-18 months looking for equi- 
ty. But it takes a very long view, a bit of a 
leap of faith, because the satellite business 
is a risky business. 


AC: And finally you turned to Televisa from 
Mexico, the company that had a stake in 
PanAmSat when it first started? 

Landman: Televisa have a very long view. 
They are a global media player and a huge 
producer of programming, which they his- 
torically have distributed out of Mexico into 
North America, Asia, Latin America, Eur- 
ope, Asia and Russia. 


AC: What share do they have? 

Landman: All their money went towards 
building new assets. There was no cash-out 
by existing shareholders. They have a 50% 
interest and as part of that, they have a 
minority representation on the board. The 
day-to-day operation of the company has 
stayed with Anselmo and his interests, and 
it will continue that way. 


AC: Did you have problems securing FCC 
approval on the recent equity investment 
given previous controversies over Televisa's 
foreign ownership and control? 

Landman: We went to the FCC last Decem- 
ber and they gave us an accelerated decision 
which was very positive. Some competitors 
tried a bit of a mud-slinging campaign in that 
regard, but the FCC in its decision made it 
very Clear that there was no issue of foreign 
ownership and control on this venture or on 
previous ventures with Anselmo and Tele- 
visa. It was a fairly strong statement. We got 
our approval on December 31. 


AC: Why did PanAmSat design PAS-2 with 
high power beams across Australia? 

Landman: [ can’t say exactly what is going 
to happen in this region, but there is about 
to be an explosion in communications with- 
in the region, north-south, and across the 
region, east-west. We design each satellite 
for each ocean region, in contrast to Intelsat 
where every satellite has been a transplant 
of another one, so when we designed the 
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Pacific coverage, we decided to go for max- 
imum connectivity. That means we’ll have a 
lot of flexibility to meet the market demand 
and for the market to do virtually anything it 
wants. 


AC: Can you provide customers with con- 
nectivity between Australia and Hong Kong, 
for instance ? 

Landman: If you want to communicate be- 
tween Hong Kong and Australia, we can do 
that. If you want to uplink in C-Band or 
Ku-Band or come down in either band, there 
are 16 possibilities. If you want to drop down 
in the US at the same time, we can do that 
too. And if you want to go up in C-Band and 
come down in Ku-Band in China, we can do 
that too. 


AC: What is the size of uplink antenna in 
Australia? 

Landman: In Ku-Band, it would probably 
be 1.2-1.8 metres, depending on the type of 
service, and at C-Band probably 2-2.4 
metres, again depending on the type of ser- 
vice. You will receive on antennas that are 
never more than 2 metres. And those anten- 
nas are for your roof, not for some distant 
gateway where you have to pay for the ter- 
restrial infrastructure to bring the informa- 
tion to your office, which introduces added 
cost, makes it less dynamic and, of course, 
you do suffer some unreliability. 


AC: If I understand Australia’s regulatory 
situation correctly, international customers 
with rooftop antennas can lease capacity 
directly from PanAmSat, provided they are 
interconnected to the public switched net- 
work at one end only. 

Landman: I’m glad you understand it! 


AC: I’m not that certain! But domestically, 
it appears that customers, including tele- 
vision, can only lease PanAmSat capacity 
through one of the carriers to protect the 
duopoly. Is that.-your understanding ? 
Landman: We’ ve hit regulatory situations 
as good, better and a lot worse than Australia. 
Any country has its own unique set of rules 
that are generally in transition. I firmly be- 
lieve that monopolies aren’t in anyone’s in- 
terest, whether it’s the country’s interest or 
business interests. They’re not even in the 
monopoly’s own interest, if we really had a 
little foresight and wisdom. 


AC: What about a duopoly? 

Landman: The same thing. Duopoly is two 
monopolies working in partnership. I used to 
love the duopoly in the UK with Mercury 
and BT. All they had to do was watch the 
other guy and keep their prices at the same 
level or slightly lower. We saw no innovation 
and very little market stimulation. 


AC: In Australia, have potential customers 
complained about going through the car- 


riers who presumably will mark up the price 
of PanAmSat capacity? 

Landman: You can ask that question about 
any country. I think it sticks in most people’s 
throats. 


AC: Have potential Australian customers 
complained? 

Landman: We haven’t addressed that issue, 
but it’s a concern everywhere. We’ ve seen 
mark-ups of seven per cent and seven hun- 
dred per cent. I don’t like mark-ups. 


AC: Isn't direct customer access one of Pan- 
AmSat's main selling points in relation to 
Intelsat? 

Landman: There area couple of issues here. 
One is when we have to use a carrier’s 
ground facilities, which is not the situation 
in Australia. Going through a carrier for 
access to PanAmSat is another issue. If the 
carrier allows for a modest administrative 
mark-up reflected in the amount of effort, 
perhaps licking a stamp, that’s one thing. But 
a gouging mark-up is something we have 
fought in some parts of the world and if that’s 
the situation in Australia, we’d fight it there. 
I think it’s hard to justify exorbitant mark- 
ups when there is absolutely no value added. 


AC: In the domestic market, will PanAmSat 
be competitive with Optus satellites? 
Landman: Our coverage of Australia will 
be comparable to Optus. 


AC: Are you promising lower prices? 
Landman: Our overall offering is better, 
and in a competitive situation I think we’ ve 
been able to come in at a better price than 
anyone else. 


AC: Have you received strong interest from 
Australian customers and if so, from whom? 
Landman: [ can answer the first part of the 
question, which is ‘Yes.’ I can’t answer the 
second part. 


AC: The Australian media has published 
several items about both PanAmSat and In- 
telsat delivering Pay TV direct-to-homes 
from the US. Are you planning that? 

Landman: We certainly have the technical 
capability to do that, but as I understand the 
law right now, the person doing that would 
be subject to a healthy fine, which is some- 
thing like one or two million dollars. 


AC: Even if I subscribed from the US using 
a credit card? 

Landman: I’ve read the regulations, and it’s 
a bit unclear. 


AC: You mentioned to me earlier that the 
media seem to view PanAmSat as orches- 
trating a bypass of the current broadcasting 
structure. 

Landman: We wouldn’t orchestrate a by- 
pass of regulations. We are relatively passive 
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in that role. If a customer wanted to try and 
do that, then we would work with them, and 
with the regulations, to see if it could be 
done. But it’s not as if we’ re out there saying: 
‘Here’s a way to break these regulations and 
do something illegal.’ 


AC: Australia is really a tiny market when 
you look at the coverage of your new Pacific 
and Indian Ocean spacecraft. Have you, for 
instance, received strong interest from the 
Japanese market? 

Landman: And your next question will be 
who have we been talking to! What I can say, 
whether we’re talking about Australia, Jap- 
an, Hong Kong, Taiwan, New Zealand, or 
the US Trust Territories, is that the market is 
not adequately served. There is a pent-up 
demand for something that will allow people 
to communicate in new and different ways. 


AC: In the Pacific, PanAmSat is planning to 
park PAS-2 very close to an orbital slot 
‘reserved’ for Papua New Guinea’s Pacstar, 
which has a special ‘grandfathered’ status 
under ITU Radio Regulations. Why did you 
go for that slot? 

Landman: We have two slots, one very 
close to Papua New Guinea’s and one that 
has some distance. Whenever Papua New 
Guinea decides to launch their own dedi- 
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cated satellite, I think there is area in that 
orbital position that will allow them to do 
what they want, and we’ll be happy to work 
with them at that point. In the interim, they 
may want to use our satellites. 


AC: So you intend to use the slot near PNG? 
Landman: Sure. 


AC: I know there is competition for scarce 
orbital slots in this region and Pacstar has 
been a paper proposal since about 1984, but 
does this mean the first-up can just occupy 
any slot? 

Landman: People are going to have to look 
into this sort of warehousing of orbital slots. 
The US will not grant you slots and let them 
lay fallow. They review each year, you can 
never have more than two slots empty at any 
given time, and if they don’t see you doing 
something, they’ll take them back. But there 
are some countries that have been renewing 
their orbital filings for years. They authorise 
three or four slots to an operator who does 
nothing for years on a diligent basis to fill up 
the third or fourth. 

There is going to have to be an overhaul 
of the whole process, because there are 
people willing to put up real satellites to 
provide real services to real customers and 
satisfy a whole spectrum of needs, and there 
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are others just hoarding the slots like pirates 
of outer space. 


AC: Are you pointing to Tonga there? 

Landman: Among others. You have Intelsat 
just parking nearly-dead or last-breath satel- 
lites in slots and saying: ‘Look, we’re really 
using this.’ In October 1991 we were Ad- 
vance Published with the IFRB [Internation- 
al Frequency Registration Board] for slots at 
68 and 72 degrees East Longitude in the 
Indian Ocean region. Then a few weeks ago, 
Intelsat filed with the IFRB for 69 degrees 
East. How the hell do they think they’re 
going to operate one degree away from us? 


AC: There are an increasing number of dis- 
putes over the key Fixed Satellite Service 
slots. Is it a matter of getting there first? 

Landman: I’m the last one to try to deny ac- 
cess to space. We are pro-competition. Intel- 
sat has kept us sharp, and others will keep 
us sharper. But it is a big mistake to sit on 
and hoard a scarce resource. In the case of 
PNG, I think they’re approaching their 8th 
anniversary. There will be a way to accom- 
modate Pacstar somewhere nearby when 
and if they want to operate a satellite system. 


Liz Fell is a freelance journalist and a Senior 
Research Fellow at CIRCIT. 
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Tom Amos 





using a mobile telephone? You continually get the strangest 
message that the ‘number is no longer connected’ even if 
it’s your own number and you know it could not be true. The era of 
competitive choice and dirty tricks is already upon us, even before 
the ‘chance of a lifetime’ pre-selection ballot later this year, which 
will determine the future market shares of both AOTC and Optus. 

But back to the prefix problem for just a moment. I was fascin- 
ated as to why the prefix did not work, when it was supposed to 
apply to all basic services. Ominous undertones of secret deals? No. 
Just a marketing dead-end and the suggestion that I had a problem. 
I came no closer to finding out why it did not work even after some 
serious investigations . . . all I know is it still does not work! 

The lines are being drawn for what will be the ballot of the cen- 
tury. Forget political elections from June onwards — if the prefix 
play is any indication of what is to unfold, we can expect a no holds 
barred (no pun intended) advertising and deal junket that will be 
truly mind numbing. If you consider the current level of advertising 
that AOTC and company place in both the electronic and print 
media, then scale it up from Chuckie to the whole business, you 
will quickly realise that you’ll be unable to avoid the coverage and 
will have to make a decision. Who do you want to be the carrier of 
your choice? 

A few years back, about half the population had a horror story 
to tell about either billing or service, and the other half didn’t care. 
It’s really tough being a monopoly. Times have changed, and ser- 
vice has improved. We now even get ‘Hitchhiker’s Guide’ messages 
like ‘thanks for choosing Telecom’ when calling overseas, after 
Optus introduced them on their services. That does not apply, of 
course, if you ring from a mobile and dial 1 first. 

Faced with this type of market perception and enormous poten- 
tial leakage, Telecom is changing its image, distancing itself from 
the past and moving into the discount services business quicker than 
. you can blink. The aim is to keep the customer base at almost all 
costs, and then re-adjust to the new world after the ballot is over. 

There will only ever be one ballot and this is it. The two cam- 
paigns have the potential to be more internally focused on the two 
carriers, rather than the benefits to the user community of choosing 
either one of the providers. Telecommunications is stil] transparent 
from the users’ perspective, regardless of the marketing hype, so 
our aim should be to extract the best deal and value from that angle. 
There is going to so much flim-flam flowing that the average user 
will be bewildered and could easily choose on the basis of the jingle, 
but for the serious user the first confusion will arise when trying to 
correlate the records and the bills of the past with the number of 
lines that the carriers claim you have. 

History tells us that the error in most unstructured organisations 
exceeds 5%, and this alone will cloud the issue for many when it is 
combined with a discount. Decisions, decisions. It takes me back 
to the old MCI/AT&T/RBOC days of the 1980’s. The games are al- 


H: you ever tried to dial a prefix like the nominal 1 when 
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ready looking remarkably the same — all that has changed is the 
date, the rules and the umpire. What was learnt then was that billing 
and the method of billing were the keys to user happiness. A good 
billing arrangement went a long way to removing most gripes, and 
an on-the-ball customer relations department helped immensely. 

Discounts, service levels and bills should be the topics of the 
debate from the users’ point of view this time, with a clear under- 
standing that there should be no loss in any current conditions. 

For example, consider the billing arrangements. Telecom cur- 
rently owns most of the customer access network (wire lines), and 
if you choose to go with them then you would get just one bill for 
all the calls on the service. Likewise, if you choose Optus then you 
again should only get one bill, as you now are Optus’ client and it 
is up to them to come to an arrangement with Telecom for provision 
of your service. That is a no-roll-back position, but the secret deal 
department (read marketing department) on both sides would al- 
ready have us believe that two bills are much better than one — 
transferring the management cost of the choice to the user with a 
slight of hand and doubling the paper work to boot! No deal. 

The carriers seem more concerned with centralised versus de- 
centralised voting, whether the communications manager can vote 
for the whole organisation or not, how the votes are to be counted, 
and who checks the counter. 

Forget the lunches — this is a golden time to extract that special 
long term deal, maybe a concession or two on indial, or just a deal 
that has some movement in terms of cost related services and prices. 
Telecom is limited by the dominance provision of the Act, whilst 
Optus does not have too many services. There’ll be no better time 
than this, as one carrier is vitally concerned about leakage and the 
other about gaining as much market share as possible. 

Whilst all of this is going on, a new number plan will be 
commencing — the plan Telecom is now telling anyone who will 
listen is going to cost Telecom and users a lot of unnecessary time, 
effort and money, and is the work of a heartless Austel. 

What Telecom forgets to say is that it was their idea and plan 
that was adopted without question by Austel. More confusion . . . 
less leakage! Rewriting history is part of the marketing plan in the 
battle for the more than 7 million telephone accounts throughout 
Australia. Phantom voting and the unconsidered consequences of 
the votes of the lines that are not supposed to be there will also be 
side issues in the redistribution. 

One thing is sure — Telecom is going to have less market share 
after the ballot than today. Maybe this is the time to get that special 
number, and, if I asked nicely, I could probably be allowed to dial 
1 from the batphone. The stakes are high, and the opportunities are 
great, and, for the ballot of the century, it will be a buyers’ market. 
Buy well. 

Tom Amos is a partner with telecommunications consulting engineers 
Amos Aked Swift. 
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little over a decade ago, in 1983, the world community 

heralded in World Communications Year (WCY) which 

had ‘Developments of Communications Infrastructure’ as 
its theme. The programme stimulated an in-depth examination of 
communication infrastructure policies, technology choices, invest- 
ment priorities, human resource development and their key rel- 
ationships in telecommunication for development. Later, with close 
cooperation by all sectors of our industry, the Singapore Authorities 
and the ITU, first hand views of the great progress made were 
available at Asia Telecom 85 and Asia Telecom 89. 

The international and individual national action programmes of 
WCY were followed by various initiatives, including those of the 
Independent Commission for Worldwide Telecommunication De- 
velopment, the banking institutions, and the promotional work of 
the ITU, UNDP and regional organisations. These activities have 
led to informed appreciation of the important relationship of tele- 
communications to the development process. Indeed, telecom- 
munications has become recognised as an important lifeline in the 
economic health, national competitiveness, prosperity, social well 
being, trading, security and even sovereignty of any nation. So the 
lack of adequate development cannot be attributed to insufficient 
knowledge of the importance of the sector. 

The displays of products, services, systems and network ap- 
plications at Asia Telecom 93 will again present the marvels of the 
electronic revolution. These products will confirm our entry into 
the era in which electronics applications permeate all fields of com- 
munication. None of these applications could have arrived without 
many cooperative steps, from concept to design, manufacture and 
production, along with the other prerequisites of connectivity 
standards, investment, finance, trade, transport and the like, with 
growing partnerships and alliances. Yet these are just the tip of the 
iceberg of potential cooperative actions in the search for growth 
and balanced development in this, the fastest growing economic 
region. Telecommunication is a major driver in this growth. 

Many countries have followed the trend towards greater diver- 
sity, liberalisation, corporatisation, and where appropriate, even 
privatisation of their telecommunications sector, with costs, efficien- 
cy, accountability and recapitalisation in view. Such structural ad- 
justments must remain country-specific. Each country is different. 

Nevertheless, even with all of this progress, telephone penetra- 
tion in half of the countries in the Asia-Pacific region is less than 
one telephone per 100 inhabitants — completely inadequate in a 
world of growing interdependence. It is a matter for consideration 
at the highest policy and political levels because of the wide 
implications for economic progress, peace and social well-being. 
How to remove or unblock impediments to more balanced develop- 
ments is a serious policy issue. This is a major challenge — and 
more so now than ever, as recent improvements in technology can 
assure opportunities for even low cost multipoint-to-multipoint 
basic services from anywhere-to-any where. 
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The Regional 
Development 
Challenge 


Indeed, the challenge is to unlock the political will to cooperate 
more fully in this development process to the mutual advantage of 
members of the region. Actions must be consistent with the national 
aspirations of each country and its priorities. The matters are com- 
plex, and the study paths are well worn. But just as the changing 
environment has put in place considerations towards universal ser- 
vice objectives within nations, some mechanisms may well be found 
to extend those concepts regionally in the mutual interests of bal- 
anced development. The recognition of growing interdependence 
brings responsibility for more harmonious development actions. 
This is particularly so for satellite and other wireless applications to 
which the nature and geography of the region lends itself. 

There are important considerations in the planning and use of the 
radio spectrum and outer space. Uses focused on the geostationary 
orbit for 30 years, but since WARC ’92 prospects are evolving for 
the advent of a whole range of new potential uses for low earth orbit 
satellite applications. To those we should add the continued progress 
and expansion of mobile services, digital audio satellite broadcast- 
ing, high quality TV services and diverse space applications. 

Like outer space, for which special treaty provisions have been 
agreed between governments, the spectrum is recognised as a limited 
natural resource. In addition to the established international and 
national systems there are new national and regional satellite system 
ventures in differing planning phases, bringing diversity, choice and 
competition. For some parts of the geostationary orbit there are 
potential conflicts in the identification of nominal orbit positions 
from which particular satellites would operate. More systems are 
intended than can be accommodated at some orbital locations, taking 
account of existing and previously agreed planned use. 

Parties are obliged to reach agreement during the coordination 
and pre-satellite hardware commitments phase. Priority protection 
against interference does not arise until the coordination process 
has been achieved, notified to the Radiocommunications Bureau 
(previously the IFRB) of the ITU, and registered in the Master In- 
ternational Frequency Register. 

Previously, technology advances eased the way for improved and 
increased use of the orbit. In the absence of agreement or the absence 
of other solutions, such as greater common use sharing or new 
concepts of space platforms, the risks in establishing any systems 
would be high. The continued absence of agreements at the coor- 
dination stage may need some bi-multilateral mediation arrange- 
ments between the parties; if not, the matters could lead to con- 
sideration again for improved planning and coordination provisions 
and obligations in a future World Administrative Radio Conference. 
But with only few parties concerned this could be an expensive 
solution, which may not produce the right answers for more efficient 
use of the spectrum. 





Richard Butler, AM was Secretary General of the International Tele- 
communication Union, 1983-1989. 
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Networks Going? 


Telecommunications companies around the world are trialling and 
installing high speed metropolitan area networks. But as Stewart Fist 
explains, there are great differences in the approaches being taken. 


Distributed Queue Dual Bus (DQDB), Fastpac and Metro- 

politan Area Networks (MANSs), there’s one that stands out 
in the US literature — SMDS (Switched Multimegabit Data Ser- 
vice). We’ve all read about SMDS, but there seems to be some 
confusion about what it really is. 

Our natural jingoistic bent has probably impressed on all by now 
that SMDS is based on the Australian-invented DQDB IEEE 802.6 
technology — a fast-packet switching system developed by QPSX 
Communications in Perth. So this country has a proprietary stake 
in the development of MANSs around the world. But if this is so, 
why are we being told that SMDS is ‘technology independent’? 
There also seems to be important difference in the way we are 
implementing 802.6 MANs in Australia, and how they are doing it 
in the rest of the world. Even the term ‘MAN’ is ambiguous. 

In Australia, Fastpac is postulated as a 100km wide ring of dual- 
fibres through the city and suburbs, with the primary access points 
in local exchanges for the Fastpac 2 (Mbps) services, and with 
nodes actually within the boundaries of large factories and office 
complexes for Fastpac 10, directly linked to company LANs. But 
in the United States, DQDB is seen as an access system to a high 
speed digital data ‘SMDS cloud.’ In the local area, the network is 
a star-bus with single Customer Access Network (CAN) connec- 
tions (using DQDB protocols) radiating out from the central ex- 
change. This doesn’t appear, at first glance, to bea MAN within the 
Australian meaning of the term — it’s more like a conventional 
telephone network, but they call ita MAN. 

It all seems a bit difficult to understand what part the Australian 
invention has in all this. QPSX holds the key patents to DQDB 
(mainly the technique of queued access), and it has licensed only 
Siemens and Alcatel to make DQDB equipment. The IEEE has been 
quite unambiguous about DQDB as the 802.6 specification, so why 
such variations in the implementation? 


Why the Difference? 


To understand the way DQDB is being used around the world, 
you’ ve got to delve a little into the history. The idea of the MAN 
as a shared ‘large-loop’ network covering large metropolitan areas, 
actually originated with those arch-enemies of US telcos, the cable 
TV organisations, which had stretched their CATV coaxial cables 
though the wilds of the American urban jungles for TV feeds. 

A decade back, the introduction of optical fibre and the threat 
of ATM-based broadband services by the telcos began to loom as 


A mong the alphabet-soup of service definitions surrounding 
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a potential threat to the cable monopoly as the RBOCs spent a for- 
tune lobbying Congress to be allowed to handle television distrib- 
ution in competition with the cable companies. So the cable com- 
panies returned the threat by lobbying the FCC to be allowed to 
provide voice and data services, and they constantly raised constitu- 
tional questions with the Supreme Court on the vertical integration 
of the telcos. The cable companies also took practical steps by fund- 
ing research into the use of shared coaxial as a common carrier for 
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MANS 


Latency and Delays 


Unlike local area networks, DQDB’s 
dual-fibre approach means that the net- 
work will work efficiently right up to 
its maximum design limit (usually 34 
or [40Mbps). Each fibre carries a con- 
tinuous chain of ‘frames,’ and these are 
subdivided into ‘slots’ of 125 micro- 
seconds. This constant flow of slots 
allows cells from many different users 
to be carried simultaneously on the net- 
work, no matter how far it extends. 
However, since the incoming data- 
streams are packetised and stored in 
- queues until sent out as 53-byte cells 
over the bus or loop in the first available 
‘slot,’, DQDB techniques do introduce — 
indeterminate delays into the network | 
traffic. This is supposedly St the cur- : 
_ rent emphasis is on da 
| SMDS - —_ By it is mot 


two-way voice and data. These were the 
first real MANS. 

Eventually the suits and counter-suits 
ground to stalemate — and at that stage the 
RBOCs became interested in taking over the 
cable-developed MANs as a staging-post 
along the way to local ATM-switching and 
Broadband ISDN. But they certainly weren’t 
interested in any form of shared-media sys- 
tem that the cable companies could use — 
which is the type of MAN that we will use 
in Australia. That would be playing right into 
the hands of the cable companies. 

So the Americans rejected the looped 
topology and opted to use DQDB’s switch- 
ing and access protocols within a much 
more conventional network architecture. 
This also provided them with an ideal way 
to move quickly into ATM-switching and 
elementary B-ISDN services when these 
systems begin to emerge from the labs. 


The ATM Challenge 


We’ ve all heard that DQDB is an ATM-bas- 
ed network technology, and it’s now pretty 
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clear that the ATM-type fast packet-switch- 
ing networks are the way of the future. ATM 
at the LAN level is setting a cracking pace 
at present, and ATM-based SMDS is al- 
ready threatening to push frame relay off its 
Warholian (‘15 minutes of fame’) perch for 
LAN interconnect. 

There are two types of ATM switch: The 
shared-backplane variety is used in most 
(but not all) LAN-type situations (and in the 
DQDB system), and the ‘delta’ types (Ban- 
yan or Omega) which are the ‘non-conten- 
tion’ switches needed by the telcos for high 
speed public systems. Backplane switches 
are already around, and delta switches seem 
to be less than a year away. 





So the question becomes: Is there a win- 
dow of opportunity for DQDB systems be- 
fore ATM and B-ISDN begin to move in? 

Apparently the telcos around the world 
think so, and QPSX takes the position that 
you soon won’t be able to distinguish one 
from the other. QPSX’s Tom Templeman in- 
sists that his company is building and mig- 
rating the technology in a way that will 
make it the B-ISDN of tomorrow. “B-ISDN 
isn’t the mysterious Holy Grail any more,”’ 
says Templeman, ““We are [now] talking 
about current broadband services replacing 
the old leased line and point-to-point ser- 
vices. SMDS is just one variant of broad- 
band and Fastpac is another.” 
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MANS 


S MANs, which I’m going to call 
_ MSSs. : In these city-wide ae 


When you look at the implementations 
of SMDS and Fastpac, one glaring differ- 
ence in their use of the DQDB protocols is 
very obvious. In the US, the protocols are 
primarily providing access control for the 
CAN. In Australia, they are being used to- 
tally for the MAN Switching System (MSS) 
itself. 

It is hard at first glance to see why any 
SMDS user would want queuing protocols 
to police access on a point-to-point link 
owned by the one company and controlled 
by its own router. But, in the future, the 
telephone companies expect to have a num- 
ber of access points on each CAN connec- 
tion (within a factory or office complex) and 
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that’s where the queuing protocols will be 
needed. So currently DQDB is seen as good 
to have, but not essential. 

Another possible answer to the puzzle 
lies within the SMDS exchange itself. The 
Americans are using within the exchange 
building a ‘micro-MSS’ — a DQDB-based 
MAN-loop which may only be a few metres 
of cable joining Edge Gateways (EGWs). 
On a much larger scale, this is the looped 
MSS network structure Australia will use 
across a city (the ‘macro-MSS’) — taking 
the loop to the customers, rather than bring- 
ing the customers to the loop. 

The point is that in SMDS, the DQDB 
protocols on the closed loop MSS are being 





Nodes take over as 
frame generators 


Micro-MSS — 


used just as an exchange switch. This MSS 
switch will later be replaced by full ATM 
connection-oriented switches, so DQDB is 
definitely a transitory technology here, but 
it will probably remain in the CAN. These 
local SMDS exchanges are linked together 
by point-to-point DQDB bearer systems in- 
itially, but later ATM over SONET/SDH 
(Synchronous Optical Network/Synchron- 
ous Digital Hierarchy) will carry the inter- 
exchange traffic. There’s already a St Louis 
trial underway using SONET for linking 
SMDS networks. 

The Americans have taken this approach 
because it gives them a way of stepping 
directly into a B-ISDN-like network, while 
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fic 7 required, and d) a connectionless system. 
The term is used more generically in the US. 


















CC ‘MSS MAN Switching System. The main closed 
Frame th jajor onic ‘structural enue loop along which the switching of cells takes 
of DQDB transmission. Frames are generated —_ place ina DQDB system. Canbe amacro-MSS 
at each fibre’s head-end, and these frames are —_ which is equivalent to the Australian MAN, ora 
subdivided into slots of 125 microseconds om ro-MSS (basically an exchange switch). 
each, which can then accommodate a stand- 
ard ATM cell. The relationship between slot-- -pDU Protocol Data Units. The ‘packets’ of in- 
numbers and frames depends on the primary formation in any packet-handling system. In 
transmission rate of the core network. : _SMDS, Layer 2 PDUs are the standard ATM- 
/ _ based cells of 53 bytes while Layer 3 PDUs are 
the intermediate packets which are variable in 
length up to 9, 920 ne (before subdivision 
into ATM-cells). 


IcI Interexchange Carrier Interface. The inter- 
_ face between different SMDS networks. It in- 
volves much more billing and management in- _ 
formation than is necessary in Australia. 












| @PSX Queued Pagket and Synchronous eX- 

—Issi Inter-Switching System Interface. This in- _ change. The name originally applied to IEEE 

__ terface, when it is defined, will allow the SMDS 802. 6 DQDB technology. It is now only the 

_ switches of one vendor tr name of the patent-holding company. 
other within a LATA at eventually | 

} / “agli migrate to RBOC Regional Bell Operating Company. The 

so this will be- second level hierarchy in the American tele- 

- communications structure. An RBOC will be a 

. : : parent company to a number of local telephone 

Ixc ese Carrier. Mcl, ATSq, ke companies, each dealing in their local area 

and about 300 other small companies which | (LATA). There are 7 RBOCs covering the US. 

ty traffic fror | one LATA CC 

) i SHDS Switched High-speed Data Service. The 

United Kingdom term for a MAN similar to Fast- 

_ pac, but possibly moving more into line with 

Bellcore’ s SMDS specifications. — 



















— SIPSM DS Interface Protocol. The interface def- 
, inition between the network and the end-user. 


Ss LOT The 125 microsecond subdivision of a 
standard DQDB transmission frame into which 
an ATM cell can be fitted. 







a SMDS Switched Multi-megabit Data Service. A 
igh _ service definition which currently is based on 
~ DQDB 802.6, but which will eventually migrate 





ched access to all users 





Australia sees the immediate future in pro- 

viding MANs; we can worry about the B- 

ISDN migration issue later. Either approach 
‘ could be right. 


Regulatory Restraints 


We must also remember that America has 
substantial constraints on the topology of its 
technologies because under anti-trust legis- 
lation, US carriers are divided into local, 
regional and long-haul operators, with strict 
controls over who can provide what service, 
where. Europe, with its jingoistic telecom- 
munications companies now forced to co- 
operate under the EC umbrella, faces many 
of the same territorial problems. 

In Europe, ETSI has defined its version 
of an SMDS called CBDS (Connectionless 
Broadband Data Service) to allow the car- 
riage of voice, video and data, while a rival 
SMDS Interest Forum has specified a data- 
only SMDS-clone using the European E- 
type access rates. 

ETSI has now pulled out of the process, 
and CBDS and SMDS are being aligned. The 


Page 74 


main differences between the American and 


_ the European standards now appear to be in 


the use of European access rates with CBDS, 
and also the inclusion of isochronous (real- 
time voice and video) services — in the def- 
inition, if not in practice. 

And to muddy the waters further, British 
Telecom and the Irish telco have chosen to 
call their services SHDSs (Switched High- 
speed Data Services) and to use much the 
Same approach as Telecom’s Fastpac, but 
with more alignment of the 1OMbps rate to 
the American SMDS standards. However, 
one recent trial of SHDS used to link British 
universities, had a distinctly central-office 
SMDS feel. 

“We are a little confused about BT,”’ ad- 
mits Tom Templeman. “We know they are 
accelerating their deployment, and they’ll 
have 65 nodes connected this year, but our 
understanding was that this was to be the 
same as Fastpac 10 with direct Ethernet and 
Token Ring connection. But they are now 
advertising SMDS compliance! We are not 
sure whether that means they are going 


oy use SraN emening and B-ISDN in the future. 


down the American route, or they may try 
to do both — saying, in effect ‘we will pro- 
vide whatever you want’.”’ 

None of this is much of a problem with 
Fastpac in Australia because Telecom owns 
the whole store. However, for simple com- 
mercial reasons, Telecom’s new Fastpac 2 
service will now be closely aligned with 
Bellcore’s SMDS specifications. However, 
there are some essential differences be- 
tween Fastpac 10 and what is taking place 
elsewhere around the world, simply be- 
cause Fastpac 10 was a very early imple- 
mentation of DQDB. 

Because of the exclusive territory prob- 
lem, the key Bellcore SMDS service defini- 
tions are for network interfaces — at both 
the network/customer (CAN/CPE) bound- 
ary and at the regional carrier/interstate car- 
rier (RBOC/IXC) boundary. The most im- 
portant of these is the SIP or SMDS Inter- 
face Protocol which exists at the customer’s 
point of entry into the CAN. Physically, this 
is in the CSU/DSU (Channel/Data Service 
Unit) box on the customer’s premises. 
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A device so advanced, itcan test things 
that dont even exist yet. 









































Tekelec Australia Pty Limited _ 
Suite 14, West Court, Bankstown City Capital Centre 
41-45 Rickard Road, Bankstown NSW 2200 Phone: (02) 790 2200 Fax: 790 0848 


The ChameLAN? 100 can now test 
FDDI, Ethernet and Token Ring networks at 
full bandwidth in real time. Simultaneously. 
So you can identify bottlenecks between 
different networks. Even between two 
F'DDI rings. 

More importantly, the ChameLAN 
100 can help you anticipate problems be- 
fore they happen. And lets you solve them 
before they compromise the integrity of 
your network. 

It does this by simulating new net- 
work conditions, such as increased traffic 
loads, additional workstations on your LAN, 
misformed frames, duplicate addresses or 
increased ring latency. 

This simulation capability means 
that you can design and test network addi- 
tions and changes before you physically 
install them, eliminating errors before you 
even make them. 

Finally, we put it all in a friendly 
X Window” environment, with the power of 
UNIX? Plus we included a Ring Map Net- 
work Topology display, to show you the 
status of all nodes. Instantly. 

No one elses analyzer can even 
begin to offer you this capability. 

And if you find that surprising, 
simply consider that more people use 
Tekelec® FDDI ana- 
lyzers than all the 
others combined. 
Find out why. Call 

TEKELEC, 
(02) 790 2200 
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MANS 


The CSU/DSU and the company’s own 
router are jointly responsible for the inter- 
mediate packet-definition of the data and 
for its later segmentation and reassembly, to 
and from, DQDB’s ATM-cells. This two- 
stage approach allows existing routers to be 
used with only a software change. Many of 
Bellcore’s problems arise because this CSU/ 
DSU can’t be provided by the telco itself as 
CPE: It must come from a third party under 
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FCC regulations designed to restrict verti- 
cal market integration. 

Right now, all SMDS implementations 
are in local RBOC areas only, although MCI 
has a long-haul trial that crosses the country. 
They are all having problems working out 
how to implement billing systems, and also 
in discovering how to manage these large 
connectionless networks. The RBOCs are 
proposing to charge a flat-usage fee based 


on the access data-rate contracted — simply 
because they don’t yet know how to charge 
customers for usage on a ‘per-byte’ basis. 

Billing is a hard enough problem within 
one RBOC’s territory, but across telco boun- 
daries the problems will compound unless 
all charge on a volume basis, and find some 
way to exchange management information 
and arbitrate disputes. Bellcore is specifying 
an InterCarrier Interface (ICI) between the 
RBOCs and the IXCs (specified but not yet 
implemented in the switches) and an Inter- 
Switching System Interface (ISSI) for dif- 
ferent vendor equipment. But this standard 
is still in the specification stage, so there are 
bound to be problems here. 

On the question of isochronous services, 
there’s room for dispute also. Australia and 
the RBOCs have chosen to nobble the tech- 
nology by allowing data-only over their net- 
works, even though DQDB was specifically 
designed for both real-time and non time- 
sensitive traffic. However SNA data (and 
this is still currently the most transported 
data protocol) requires an ‘almost isochron- 
ous’ service, and this might eventually force 
the telcos to implement the full protocol 
stack. There’s a suggestion that MCI may 
implement isochronous services, and this 
would be a threat to the RBOCs monopoly 
of local phone services in some cases. 


Fast Enough? 


Australia and the UK are concentrating on 
the lower-speed 2 and 1O0Mbps access rates, 
while the US and Europe are allowing inter- 
faces as high as 45Mbps now, and are talk- 
ing about 140, 155 and 622Mbps in the near 
future. QPSX says that Telecom’s 10Mbps 
rate is upwardly flexible, so it is certainly 
possible for them to extend Fastpac to 
45Mbps shortly — but it is hard to see what 
applications need these rates. 

The five ‘Classes’ of access on SMDS (4 
to 34Mbps without overhead) are all carried 
on the same DS-3 45Mbps link from cus- 
tomer to exchange. The Classes are differ- 
entiated by a ‘credit counter’ which is built 
into each CAN to limit the data-rate. Bursts 
exceeding the contracted rate are permitted 
for Class 1 to Class 5 (but only a few percent 
above the contracted ‘class’ rate). 

However the lowest rate (1.17Mbps — 
presumably Class 0) in America is not al- 
lowed to exceed the contracted rate. Aust- 
ralia’s 2Mbps Fastpac 2 will be the same. 

So far, the American RBOCs are only 
delivering the lowest 1.17Mbps access rate 
around the country, but everyone is tariffing 
the higher rates of Classes 1 to 5 (1.17, 4, 
10, 16, 34Mbps) which are due soon. 

Europe appears to be lagging behind Am- 
erica and Australia in converting its early 
DQDB trials to tariffed services. There’s a 
deep division between the countries. The 
UK is possibly following Australia’s lead to 
a degree, while some MAN-type loops are 
also being installed in Germany and Den- 
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Trust the insides of your PABX 
to someone who knows It inside out. 


Your phone system is the lifeline of your business and is too and manufacturers of your NEC PABX allows NEC to offer you the 
important to trust to just anybody. security of NECARE’s experienced and highly knowledgeable staff. 

NEC, a leader in communication technology, has developed NECARE, The beauty of a NECARE agreement is that it’s inherent flexibility 
a highly reliable Australia - wide service, designed to ensure that your allows you to tailor a package that suits your specific needs. So why 
PABX operates efficiently at all times. Naturally, being the designers trust an outsider, when NEC knows your NEC PABX inside out 


NEC 
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.- Q-Net Australia. 

For most business users, the current carrier services can 
present a torturous and sometimes costly path to 
completion. As a facilities manager we understand the 
‘strengths: and weaknesses of the Carriers products, the 
available hardware options and service delivery. 


While we compete against the main carriers and 


hardware vendors, we also use the best that they and — 


others have to offer. : 
Through our expertise, we are able to offer our clients 


the best combination of technologies and deliver 15% to 


when there could be a 
_ better path to follow... 


Why play games with your 
communications system 









25% savings on their current network costs — with n 
capital outlay. 

If this sounds too good to be true, allow us to conduct a 
no obligation audit of your current system. We'll prove the 


benefit of selecting the most appropriate paths to follow. 


QO-NET 
| AUSTRALIA 
POINTING you IN THE RIGHT DIRECTION 


BRISBANE (07) 852 1414 SYDNEY (02) 267 4884 MELBOURNE (03) 526 3506 


GCA4817 








MANS 


SMDS Specifications 


The IEEE 802.6 specifications are not al- 
ways implemented in full in SMDS sys- 
tems. For instance, SMDS does not cur- 
rently use DQDB’s queuing protocols in 
the CAN, since its connections are always 
point-to-point and single user. However, 


the protocol has been included to allow — 


multiple user-channels in the future. 

One reason why SMDS has been wide- 
ly accepted in the US is that Bellcore has 
virtually dictated a single common set of 
service standards. Unlike ISDN and frame 


relay, there is little room for individual 


variations which could delay future inter- 
operability. 


In addition to the base 802. 6, Bellcore 


has added specifications for: | 

= The management of SMDS networks: 

= Ways in which billing information 
should be created; _ 


= Howbilling information must ~ trans- 


ferred and administered; and 


= Security measures such as techniques 
for validating and screening messages 
based on the addresses of packets os 


Bellcore also specifies a range 


rates (called ‘classes’ ) and it limits | the _ 


mark — usually using equipment made by 
Alcatel, although there’s still some original 
QPSX gear around. The Scandinavian coun- 
tries and the US are tending to use Siemens 
gear, while the French seem to be totally 
opposed to the DQDB push, and are moving 
directly to ATM-switching. 

So the market is in a constant state of 
flux. In March, the SMDS Interest Group 
(not Bellcore) approved a standard for 54- 


features which each class must provide. 
Class 0 (1.54Mbps), for instance, does not 
have the ability to handle bursts above the 
set data-rate limit; while Classes 1 to 5 
(which are all carried on DS-3 links) are 
allowed to burst at higher rates than their 
contracted data-rate. The Bellcore spec- 
ification calls for a ‘credit counter’ which 


keeps track of these data rates, and throws 
_ away any cells in excess. 


It is important to realise that the current 


SMDS approach does not specify which — 
_ core technology central office switches use 
_in the network, or for bearer traffic between 
switches. ‘So SMDS, in the US context, is © 
_ ISSI (Inter Switching Systems Interface). 


really only a CPE access-protocol: It is 


assumed that the core network will later 
“migrate to ATM switching, and later still to 
full B-ISDN, and that SDH/SONET will be 
. used for bearers. 


The present SMDS implementations 
are all for MANs within the same telco’s 


pomula area, Sa mene 





regulations one RBOC can not deal with 
another adjacent company direct, but only 
through an Inter-eXchange Carrier (IXC) 
like AT&T. 


Provided agreements can be reached 


over ‘ownership of customers’ and some 
management issues, the local SMDS ser- 


vices in America will soon begin to cross 


the LATA boundaries and be linked by the 


IXCs across the country. MCI is already 


doing this, but only for its own customers 


using leased lines to gain direct (bypass) 


access to customers in RBOC territory. 


At some time early in 1994, Bellcore 
will have completed the specification for 


This is for a problem which is already be- 


_ing partly solved at the vendor level by 
cooperative agreements. However there 
_are problems with different vendors using 


different backbone protocols, and these 
will need to be solved before they are truly | 


able to interoperate and exchange billing 
and management information. 





The new ISSI specification will be- | 


S come more important as the future migra- 





Transp rt . connections; under FCC 


Kbps and 64Kbps frame relay access to 
SMDS over 1.54Mbps access lines. Frame 
relay switches are more reasonably priced 
than SMDS switches, and this new standard 
bypasses the expensive CSU/DSU boxes. 
QPSX has also released its new chip-set 
which will handle cell packetisation up in 
the 622Mbps range. These chips will even- 
tually find their way into PC cards which 
will be able to output either DQDB-cells or 


Commeord 


Communication Co-ordinators 


: tion to ATM switches begins. 
Stewart Fist | 


pure ATM-cells direct, bringing DQDB and 
later ATM right up to the desktop. 

Strictly then, the link between SMDS 
and DQDB/802.6 is that, currently, this is 
the only practical standard with functioning 
switches which satisfies Bellcore service 
requirements. Bellcore likes to emphasise 
that SMDS is technology independent so 
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INSTALLATION ENGINEERS 


PUT YOUR OPTICAL FIBRE REQUIREMENTS IN THE HANDS OF THE EXPERTS ¢ 


Commcord is a company dedicated to 


Communication Co-ordination. 


We are the experts in Optical Fibre 


installation projects with experience in 
both domestic and international markets. 


Our capability extends to all aspects 
of Optical Fibre technology in terrestrial 
and submarine cable systems. 
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Our services include : 
e System Design 


For more information, 
contact Commcord at: 


e Cable & Equipment Installation 


e Testing & Commissioning 


e Project Management 
e Repair & Maintenance 


e Submarine Cable Systems 
e Research and Development 


e Training 


e Optical Splicing & Terminating 


Level 5 

464 St Kilda Road 
Melbourne 

Victoria 3004 
Australia 

Tel : (61 3) 866 5011 
Fax : (61 3) 866 3253 
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Fastpac: Comparing the Cost cs 


Telecom Australia’s new Fastpac service 
provides high speed bridging of LANs over 
metropolitan and countrywide distances 
via 2Mbps and 10Mbps access classes. 
Each access class supports both 802.3 
Ethernet and 802.5 Token Ring interfaces. 
Based on technology designed by Aust- 
ralian company QPSX, Fastpac facilitates 
high speed customer interfaces, by using 
fast packet switching at speeds of up to 
140Mbps between Telecom exchanges. (A 
detailed technical explanation of Fastpac 
technology can be found in ‘Fastpac — 
Nationwide High Speed Networking,’ in 
the March 1991 edition of Australian Com- 
munications.) 

Fastpac is presently available in three 
configurations: Fastpac 10, which provides 
a 1OMbps service supporting up to eight 
Ethernet or Token Ring interfaces (but 
- note, however, that users with more than 
one interface per service must share the 
bandwidth of the service piecemeal); Fast- 
pac 2, which offers the same service at 
2Mbps; and an open 2Mbps packet inter- 
face, allowing the connection of third- 
party customer premises equipment direct- 
ly into the Fastpac network. Equipment of 
this kind is already being developed by 
vendors such as IBM and Datacraft. The 
Fastpac service is fully network managed 
by Telecom via SNMP. 

Fastpac 2 and Fastpac 10 are likely to 
cater for the biggest demand. The Ethernet 
| and Token Ring interfaces provide remote 
LAN bridging functions as part of the ser- 
vice and there is no need for users to buy 
third-party bridges or routers. Users with a 
Fastpac 10 interface are also able to com- 
municate with LANs connected to Fastpac 
2, and vice versa. However, the LAN-to- 
LAN connectivity only applies to like in- 
terfaces, that is, only Ethernet-to-Ethernet 
| or Token Ring-to-Token Ring. As yet, there 
is no ‘Fastpac 16’ service for the intercon- 
nection of 16Mbps Token Ring LANs 
available, but Telecom does have it under 
consideration. : 

Fastpac 10 was launched in September 
1992 and is presently only available in the 
local call areas of Sydney, Melbourne, 
Canberra and Brisbane. Other cities are 
likely to come on-line when demand for the 
service increases. Fastpac 2 has recently 
been launched and is available anywhere in 
Australia where reliable 2Mbps transmis- 
sion is accessible. However, areas outside 
the local call areas of Sydney, Melbourne, 
Canberra, Brisbane, Adelaide and Perth, 
incur an additional ‘Non-Prescribed Area’ 
annual access charge. 

Each user of Fastpac is given a unique 
Closed User Group (CUG) address which 
identifies interfaces on the Fastpac network, 
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in effect enabling the establishment of a 
secure Virtual Private Network. Inter-com- 
pany communications are feasible, as each 
Fastpac interface may contain several in- 
dividual and broadcast CUG addresses. 

The ability to utilise Fastpac for the 
high speed bridging of LANs provides a 
platform for the introduction of a number 
of applications, such as electronic mail, 
large file transfer, database access, transac- 
tion processing, image transferral and re- 
mote network management. At present, 
Telecom has positioned Fastpac in the data 
communications market only, and it cannot 
currently be used for voice communica- 
tions or videoconferencing. 


Alternative Technologies 


Fastpac is used primarily to send high 
speed LAN data within and between Aust- 
ralian capital cities. Because of this, it com- 
petes in a number of market segments. For 
short distance LAN-to-LAN bridging, a 
number of different technologies could be 
considered competitors. 

For example, optical fibre may be used 
to extend an Ethernet link using the IEEE 
10Base-FL Fibre Optic Inter-Repeater Link 
(FOIRL) standard. Under the Austel ‘500 
Metre Rule,’ two locations may be con- 
nected by private cabling if they both are 
utilised by the same organisation, and the 
length of the cable laid is 500 metres or less. 

Laser beam links such as the TeraBeam 
E10 and E16 from ADE Network Technol- 
ogy can be used to interconnect Ethernets 
or Token Rings if there is ‘line of sight’ and 
the distance between two sites is 1,000 
metres or less. The E10 provides an Ether- 
net repeater link and may require third-party 
local bridges, depending on the situation. 
Different models of the E16 can incorporate 
repeater or bridging functions. Laser Beam 
units providing lower speed V.35 interfaces 
up to 2Mbps are also available. 

For distances up to 12 kilometres, 18 
GHz or 23 GHz microwave links providing 
2Mbps and 10Mbps interfaces may be 
employed between locations with line of 
sight. If line of sight is not available, either 
active or passive repeaters may be used, but 
at an increased capital cost. Rental of roof- 
tops may also be applicable in some cir- 
cumstances, adding to the annual cost. 

A fairly typical microwave system in- 
cludes the microwave units, parabolic an- 
tennae, waveguides and Ethernet trans- 
ceivers. Third-party bridges are required to 
connecta LAN toa microwave system, and 
V.35-to-G.703 converters may be needed 
to interface remote bridges to 2Mbps micro- 
wave systems. An annual DOTAC licence 
is also payable to obtain use of microwave 
frequencies. 


For intra- and inter-city LAN-to-LAN 
communications, the Fastpac service com- 
petes with alternative Telecom data ser- 
vices. However, no high speed (10Mbps or 
higher) services currently exist for either 
market. Telecom’s Megalink service pro- 
vides a raw 2Mbps bandwidth which may 
be broken up into voice and data channels 
if required. It competes with Fastpac 2 in 
both the intra- and inter-city market seg- 
ments, and provides an alternative to Fast- 
pac 10 countrywide. Additional equipment 
(bridges, V.35-to-G.703 converters) is re- 
quired to facilitate the use of Megalinks for 
LAN interconnection. For the Megalink 
service there is an initial installation cost, 
and an annual access cost which is depend- 
ent on the distance of the link. 

Telecom’s Integrated Services Digital 
Network (ISDN) Macrolink Primary Rate 
product provides separate N x 64Kbps 
channels which may be used for either voice 
or data communications. These channels 
may be aggregated to provide higher band- 
widths (most typically at 128Kbps, 256- 
Kbps or 384Kbps) to provide LAN-to-LAN 
connectivity. However these speeds are 
much lower than the bandwidths offered by 
Megalink or Fastpac. Telecom does not see 
ISDN as competing against Fastpac in the 
LAN interconnection market, since ISDN 
is primarily used for voice and data circuit 
switching. 

In addition, Telecom data services such 
as DDS, Flexnet and Austpac (X.25) can 
operate at speeds up to 64Kbps, but their 
lower speeds suggest that in the overall 
market they will not provide serious com- 
petition to either Fastpac or Megalink. 

Technologies like optical fibre links, 


laser beam units and microwave systems 


incur a relatively high initial capital cost, 


_and then a lower annual maintenance cost 


(which may typically be 5% of the capital 
cost). However, once the equipment is pur- 
chased, the user does not need to pay any- 
thing extra and the equipment is an asset to 
the firm. Telecom services incur an initial 
installation cost, an annual rental cost for 
the lifetime of the service, and occasionally 
a usage charge. 

As far as the other service provider are 
concermed, at present there is little avail- 
able to compete with Fastpac. Optus Com- 
munications plans to have DDS-like ser- 
vices by mid-1993 and ISDN by the begin- 


ning of 1994, but is still putting the in- 








frastructure in place. AAP Telecommun- 
ications on-sell products like Megalink but 
not as yet Fastpac, while international car- 
riers such as BT provide frame relay ser- 
vices from Sydney to some overseas dest- 
inations, but no domestic reticulation of the 


service within Australia. 
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FASTPAC TARIFFING month (i.e. the charge covers all the data Fasipac Annual Rentals 
sent between two sites in either direction). : ™ 


Fastpac tariffing has three components: This option provides a steeply diminishing 
An up-front cost; an annual rental cost; cost per megabyte as traffic levels increase. 
and a usage cost. Volume Link charges are capped for traffic 

The initial connection fee is for the levels over 2,256,000 MB/month. 
network terminating unit (NTU) and line, 
and covers all Ethernet and Token Ring 
interfaces to Fastpac installed at that 
time. In other words, obtaining two or 
more Ethernet or Token Ring interfaces 
to Fastpac incurs the same initial cost as 
only one. There is, however, a fee for each 
subsequent interface added to Fastpac 
after the service is commenced. 

The annual Fastpac rental cost has two 
parts: A fee for the rental of the NTU and 
line; and a fee for the rental of each Ether- 
net interface, Token Ring interface, or 
2Mbps packet interface employed. Cus- 
tomer premises equipment for the 2Mbps 
packet interface is also available from 
Telecom. Fastpac 10 is not available out- 
side prescribed areas and an additional 
access rental fee is charged to Fastpac 2 
users located outside prescribed areas. 
Prescribed areas are defined as the local 
call zones of Sydney, Melbourne, Can- 
berra, Brisbane, Adelaide and Perth. 

The third Fastpac tariff component is 
a distance-based monthly usage charge 
based on five charge zones. There are 
traffic volume-based savings available. 

Telecom also has on offer an alternate 
monthly usage charge called Volume 
Link, which treats two sites as though 
they are at each end of a point-to-point 
link. The Volume Link charge is based on 
the distance between the sites (i.e. the 
charging zones) and the cumulative 
amount of data sent on that link in a 
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Fastpac Volume Link* 
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Fastpac: Comparing the Cost (cont.) 


over this time frame. Both the Megalink 
and Fastpac 2 solution start out cheaper 
than the laser link, but the cumulative cost 
is higher after five years. The microwave 
solution does not really look attractive due 
to its high start-up cost but after five years 
the cumulative cost is approximately the 
same as Fastpac 2. Fastpac 10 is far too 
expensive as its relatively high annual cost 
does not make it competitive after more 
than one year. 

So for this scenario, LAN interconnec- 
tion using the non-Telecom solutions (op- 
tical fibre, laser beam units and microwave 
systems) quite clearly provide the most 
cost-effective solution. 
= Across the City 
The second scenario involves a small busi- 
ness operating in a city’s metropolitan 
area. It has two main offices located ap- 
proximately 8-10 km apart, and eight 
branch offices. The distance from a branch 
to a main office is no more than 10 km. 
Each branch sends its business data to the 
main office closest to it but occasionally 
needs to send data to other branches. The 
cumulative data on a branch office to main 
office link is assumed to be 8,800 mega- 
bytes per month, or 50 MB/hour. The two 
main offices need to communicate with 
each other and also act as a trunk for con- 
necting the branches. The cumulative data 
on the main office link is 36,000 mega- 
bytes per month, or 204 MB/hour. 

It is required that the two main offices 
be connected with a 10Mbps bandwidth 
link and that each branch has a 2Mbps 
bandwidth link to its main office. As the 
two main offices have line of sight, a 
10Mbps microwave link is a feasible op- 
tion, and because the firm owns all its 
buildings outright, it does not need to rent 
any third-party rooftop space. Megalinks 
are to be used to link the branches to their 
respective main office. This solution re- 
quires the same CPE for microwaves and 
Megalinks as for the first example. 

Likely Fastpac usage tariffs for this 
scenario are again calculated using the 
Volume Link option. A summary of the 
upfront and annual costs of each solution 
is given in Table 2. The annual cost and 
discounted cash flow analyses over five 
years are shown in Figures 2a and 2b 
respectively. 

As expected, the microwave/Megalink 
solution has a much higher up-front cost 
than the Fastpac solution, due to the large 
CPE investment needed. Fastpac, on the 
other hand, costs slightly more per annum. 
However, after five years the Fastpac solu- 
tion is still the cheaper of the two. 

It is important to note that if the two 
main offices did not have line of sight or 
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were, for example, 20 km or more apart, 
the cost of a microwave link to connect 
them would be much greater, while the 
cost of Fastpac would remain unchanged. 


= Across the Country 


The final scenario concerns a national firm 
with main offices in Sydney, Melbourne 
and Canberra, and other offices in Bris- 
bane, Adelaide and Perth. Each office has 
a Token Ring LAN. The offices in Sydney, 
Melbourne and Canberra send information 
to each other quite regularly and require as 
much bandwidth as is available. The other 
offices take the shortest path to the nearest 
main office. 

The three main offices send equal 
amounts of data to each other, a cumulative 
total of 50,000 megabytes per month, or 
284 MB/hour, from each office to the other 
two. The link between each minor office 
and its endpoint carries 10,000 megabytes 
per month, or 57 MB/hour. As with pre- 
vious scenarios, this configuration requires 
the purchase of extra CPE, for example, 
bridges and V.35-to-G.703 converters. 

With Fastpac, there are two possible 
configurations: Using Fastpac 10 on all 
links; or employing Fastpac 10 in Sydney, 
Melbourne and Canberra, and Fastpac 2 in 
Brisbane, Adelaide and Perth. A typical 
Megalink solution would feature point-to- 
point links between cities along the Eastern 
seaboard, and direct Melbourne-Perth and 
Melbourne-Adelaide links. 

Fastpac usage tariffs are calculated 
using the Volume Link option based on a 
point-to-point configuration (i.e. Perth to 
Melbourne, Brisbane to Sydney, etc.). The 
up-front and annual costs of all three solu- 
tions is given in Table 3. The annual costs 
and discounted cash flow analyses over 
five years are shown in Figures 3a and 3b 
respectively. As observed from Figure 3b, 
both Fastpac solutions offer significant 
cost savings over the Megalink alternative, 
while also providing additional and more 
efficient use of bandwidth. 

These simple scenarios show that Fast- 
pac is best suited to interconnect LANs 
interstate. For LAN interconnection in the 
metropolitan area, Fastpac is only cost-ef- 
fective where alternate technologies are 
not available, or the geographical distance 
between sites is large. Clearly, these are the 
market segments targeted by Telecom. In 
addition, over very short distances, alter- 
natives to Fastpac will most likely con- 
tinue to provide the most cost-effective 
solution for a number of years. 


David Uren is a Senior Consultant with Con- 
sultel Australia, based in Perth. He acknow- 
ledges the assistance given to him by 
Telecom Network Marketing and Expertlink. 








METHODOLOGY 


The cost analyses presented here com- 
pare Fastpac with alternative services 
in two ways: Annual cost and discoun- 
ted cash flow (DCF). In each case, the 
calculations include installation costs, 
customer premises equipment (such as 
bridges) costs, and, where appropriate, 
usage charges. 

A discounted cash flow or net pres- 
ent value (NPV) analysis provides an 
investor with an idea of the likely worth 

_of his investment over a period of time. 

_ A DCF discounts the expected future 
payoff of a capital investment by the 

| rate of return offered by a comparable | 
investment alternative (e.g. bond inter- 

est rates). The rate of return is often ter- 
_ med the discount rate and is the oppor- 

| tunity cost of the investment. 





















n escalation factor to account 
ffects of inflation; and reducing 
by the discount rate. In these 

f 12% have been applied, 
ective discount rate of 7%. 











Table 1: Scenario #1 Cost Summary 


Annual Cost 
$69,300 


Solution Initial Cost 


Fastpac 2 $12,000 


Megalink 
Laser Links 


| Microwave 





/ Optical Fibre | 


Table 2: Scenario #2 Cost Summary 


Solution Initial Cost Annual Cost 
Fastpac 2/ $50,000 $354,216 


Fastpac 10 


Table 3: Scenario #3 Cost Summary 


Solution Initial Cost Annual Cost 
Fastpac 2/ 


$39,000 $703,932 
Fastpac 10 


Fastpac 10 on | ~ 
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DCF Analysis 


Dollars p.a. 
$280,000 


5 


$200,000 


ct a _ Pi Fastpac10 _ . 
Fasipac2 — 4 Fasipac2 7 a 
Ci << A , cnet | do wr 
Microwave Links ™ . : Microwave Links “Mt Year 3 
Laser Links “a Laser Links “= Year 4 


Optical Fibre : Optical Fibre Year 5 
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Figure 3a: Scenario #3 Annual Cost 
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All call queuing 








madam is a sleek Call Queue Announcer that 
will transform any PABX or dedicated ACD 
Switch into the ultimate queuing system. 


Put simply, madam is a multiple line digital 
Recorded Voice Announcer or (RVA) that puts 
you in control. 


Multiple announcements for Agent or Operator 
queues can be remotely recorded and 
replayed from any telephone in your system. 


Each Agent Group may customise their own 
welcome and repeat announcements by 
entering a PIN code into madam's user friendly 
voice prompted menu system. 


008-809-359 (Free Call) 


or Phone (02) 964 9555 Fax (02) 964 9988 


systems need a 
voice! 





The addition or deletion of Agent Groups on 
your PABX or ACD Switch can be achieved 
very simply with madam's expandable 


modular structure. 


No other RVA on the market can boast 
madam's features for price. Some start out 
cheaper but are not expandable.You'll pay 
much more in the long run. Others can't handle 
multiple announcements for those companies 
that service a number of groups on the one 
PABX. 


madam represents the best of Australian 
Made, and is excellent value for organisations 
that want to put technology to work, cost 
effectively. 


ee 
a. = ®.” BB A 


Excellence in Telecommunications..... 
Ycom Pty Ltd A.C.N. 056 218 887 PO Box 156 Crows Nest NSW 2065 


* madam is the trademark of Dynamic Technology Pty Ltd. 
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that SMDS planners can upgrade the tech- 
nology while providing consistent service 
to customers. But in defining SMDS for the 
RBOCs, Bellcore has also had to specify a 
range of other features not in the DQDB 
standard. For instance, it has specified ‘data 
units’ of up to 9,188 bytes, which allows 
SMDS to encapsulate entire packets direct- 
ly from Ethernet, Token Ring or FDDI. It 
has also decided to use the international 
E.164 addressing system (as has Fastpac), 
and provided for the creation of logical priv- 
ate networks through address screening and 
validation. 


The ability to broadcast to a number of 


stations on a network is part of the DQDB 
standard, but Bellcore has specified how 
that group-addressing will be done over in- 
terconnecting MANs around the world. 

Security is also part of the SMDS spec- 
ification, and the management of virtual 
private networks and closed user groups is 
made possible through the fact that address 
tables are kept at each switch, and both 
source and destination addresses of packets 
are checked against these tables to filter 
unwanted material. 

These filtering processes are being im- 
plemented now at the local switch level, but 


with ATM and B-ISDN they will need to 
shift into a more generalised intelligent net- 
work directory structure. 

B-ISDN and ATM networks are connec- 
tion-oriented; you’ ll generally set-up a call 
before transmitting data, but there’s an ‘ad- 
aptation layer’ which exists between the 
user’s applications and the ATM-cell struc- 
ture. This layer will partition and modify in- 
coming packets in various ways, according 
to the type of service needed (currently four 
variations are defined), and one of these will 
provide connectionless services. 

DQDB MANs have the advantage of 
being connectionless; we don’t need to mo- 
nopolise circuits or bind the other party into 
sharing an exclusive connection before we 
send each unit of message — everyone sends 
and everyone listens on the same shared 
circuit. However, with connectionless sys- 
tems in the public arena, the telcos have new 
problems with designing usage-billing tech- 
niques. SMDS specifications call for each 
packet to be tracked at each transition node 
— creating gigabytes of information which 
then needs to be transported, stored and fil- 
tered to extract billing information. 

And with connectionless networks there 
will be problems with management sys- 
tems: How do you trace faults when each 
datagram may be taking a different route 





through a shared national network? The 
problems may be ephemeral and untrace- 
able, with each company blaming the other. 

According to Pam Small of MCI, this is 
precisely the reason why SMDS intercon- 
nection is temporarily stalled in the States. 
About five RBOCs have tariffed SMDS 
services within their own LATA (Local Ac- 
cess and Transport Area) and MCI has a 
coast-to-coast loop with 300 nodes coming 
on line mid-year, but no one is yet joining 
their network to anyone elses’. 

MClis reusing its ‘frame-relay’ network 
(which it wisely built on a DQDB founda- 
tion), but it won’t be releasing SMDS tariffs 
before mid-1993, and will make connec- 
tions to each customer via leased lines. 

‘From the viewpoint of the RBOCs and 
the Inter-eXchange Carriers, it is also often 
difficult to decide what company ‘owns’ 
which customer,”’ Pam Small explains. 

She also points to problems not directly 
associated with the SMDS definition: ‘““The 
RBOCs and IXCs have got to decide how 
to manage the service for the customer: 
Who authenticates the customer and the 
message recipient, and who collects pay- 
ment for the services? And how?” 


Stewart Fist is a freelance journalist based in 


Lindfield (NSW). 
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REJUVENATE TIRED, FAILING BATTERIES ON CADEX 


PROGRAMMABLE BATTERY ANALYSERS 


e REJUVENATES & RECONDITIONS 

e FULLY PROGRAMMABLE 
FOR ALL BATTERY TYPES 
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ACID BATTERIES 

e ANALYSES BATTERIES 
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Sue, 30 Hotham Parade, Artarmon 2064 Tel: (02) 439 6377 Fax: (02) 438 2819 
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SNA OVER LAN — MAKING THE MOST OF EXISTING RESOURCES 





RAD Offers the Key 
to Successful 


SNA/LAN Integration: 


Freedom of Choice 


With RAD's new family of standalone SNA/LAN converters, 
you can now migrate your SNA/SDLC devices to 
multiprotocol LAN backbones without being locked into one 
particular internetworking strategy. 

Supporting Token Ring and Ethernet, RAD's products enable 
seamless SNA/IAN transport by converting data from cluster 
controllers, FEPs and other SDLC devices into Logical Link 
Control (LLC 2) packets and vice versa. You can integrate your 
SNA traffic over a faster, more robust LAN/WAN backbone. 


Consider the benefits of using RAD's standalone 
converters: 

e Eliminate dedicated SDLC lines 

@ Save on upgrade of IBM-3174 

¢ Connect IBM-32/74 to LAN 

e Substitute costeffective converters for pairs of bridges 

@ local SDLC polling saves WAN bandwidth 

@ Route SNA/SDIC traffic over IP backbone using any 

major vendor's router 

¢ Save on management costs (and NCP fees] 

¢ Upgrade SDIC link speed 

Why be tied to a single vendor solution when RAD offers 
you the freedom to choose the most costeftective 
migration strategy? 


Intl. Headquarters 
Rad Data Communications Dataplex Pty Ltd. 
8 Hanechoshet Street 
Tel Aviv 69710, Israel 
Tel: 972-3-6458 181 
Fax: 972-3-498250 








SNA/LAN Product Family 

STC Controller to Token Ring converter, supports 
up to 2 lines and 15 controllers 

FIC FEP to Token Ring converter, supports up to 
IS PU type 2.0 LAN connected devices 

SEC Controller to Ethernet converter 

FEC FEP to Ethernet converter 

RR-STC_ RADring hub module SDLC to Token Ring 
converter. Full hub supports 10 STC-2 
modules, linking up to 150 PU type 2.0 


devices 
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Dataplex (Sydney) Dataplex (N.Z.) Lid. 
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Blackburn 3130, Victoria Pagewood, N.S.W. 2035 

Tel: (03)2 10-3333 Tel? (02)349 3911 

Fax: (03)2 10-3399 Fax: (02)349 7747 
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ATM 


Get Ready 
For the ATM 





Revolution 


Asynchronous transfer mode has leapt off the drawing boards and 
into product offerings. Switches and hubs based on the technology 
will lead the way to a new era of switched internetworks. 


ew world order? Not when it comes to corporate networks. 

Sure, the talk may well be all about innovative products and 

technologies, but the design and implementation strategies 
are straight out of the workgroup. And it’s not just a case of ‘if it 
ain’t broke don’t fix it’: The truth is, internetworks are beginning 
to buckle and break under the load they’ re unrealistically now being 
asked to bear. 

The trouble is easy enough to trace. Just consider the chaotic 
way in which most corporate networks are pieced together. Once 
users get wind of a new distributed application (and then realise 
that they can’t live another day without it), a technician is sent out 
to the local wiring closet, some links on the floor-level hub are re- 
configured, and the network is segmented yet again with another 
bridge/router. 

At this point, the wiring diagram that indicates which cables run 
to which panels on the hub has been redrawn more times than the 
map of the Balkans. And the corporate network is about as stable 
(response time measured in minutes, crucial data lost in transit, 
links that crash with each new application). 

And things are really just starting to heat up: The exodus from 
centralised to distributed computing has only just begun. As client- 
server traffic increases over the next couple of years, it will swamp 
today’s internetworks. The relentless increases in PC processing 
power and storage show no sign of slowing down, putting desktop 
performance well ahead of network capacity. Despite a slow start, 
multimedia (especially video) is on its way. When it hits it could 
well prove the coup de grace for unprepared internetworks. 

When the situation in the political realm reaches the flash point, 
revolution is imminent. The networking industry is on the brink of 
its own revolution, one that hopes to unite everything from the desk- 
top to the wide area under the banner of ATM. 

As a cell-switching technology, ATM (asynchronous transfer 
mode) will speed data, voice and video transmissions, replacing the 
variable-length packets now in use with uniform (53-byte) cells. It 
also promises any-to-any connectivity and networks that scale easi- 
ly from a few nodes to global deployment. But ATM alone will not 
be able to salvage today’s over-stressed internetworks. To do that, 
a new architecture is needed, one that not only integrates ATM into 
hubs, routers, and switches but also unifies all these elements into 
what can be described as a switched internetwork. 

In essence, switched internetworks build upon the LANs and 
backbone routers now in place, augmenting familiar internetworks 
with switching technology (hence the name). 
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At the departmental level, switched internetworks will consist 
of ATM-capable smart hubs and routers handling the same jobs they 
now perform (linking shared LANs to one another and to campus 
networks). They’ll also be used to connect directly to ATM- 
equipped workstations and implement dedicated LANs to the 
desktop (see Figure | on page 89). The new ATM switches that are 
now making it to market will be used to connect departmental hubs 
and routers, and will also form the basis of campus networks. 
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Experienced technicians know 
that networks do not function 
perfectly all the time. 


When things go wrong you need 
tools that are easy to use and 
perform for you. GN Navtel’s 
9400 series of Protocol 
Analysers make the job easier by 
enabling the operator to quickly 
identify problem areas within the 


network. 


Australia’s biggest network 
operators are already using our 
equipment so perhaps it’s time to 
SEE FOR YOURSELF 


Telephone or fax our office to 
arrange a free loan of one of our 
instruments. 


X.25 SNA DDCMP SS#7 
ISDN PRA/BRA FRAME 
RELAY 


GN Elm! 


GN Elmi Australia Pty. Ltd. 
9, Prospect Street, 
Box Hill, VIC 3138 


Tel: (03) 890 6677 


Fax: (03) 899 5553 


Branch office : 

Level 6, 90 Mount Street 
North Sydney, NSW 2060 
Tel: (02) 955 5508 

Fax: (02) 955 0401 


New Zealand : Leatham 
Electronics Ltd. 
Wellington 

Tel: (4) 385 9409 

Fax: (4) 385 7263 





UTP to Workstations = 
andServes ®™=== 


Finally, when the carriers introduce their 
different high speed services, these will be 
used to link switched internetworks across 
the wide area. 

How quickly will the industry move to 
switched internetworks? That depends on 
several factors. At present, ATM is still an 
emerging technology, and it will take time 
for standards to be completed and prices to 
drop to acceptable levels. It’s already clear 
that the first switched internetworks will be 
implemented at the campus level, where the 
highest performance is needed and where 
the simplest ATM standards will suffice. 

Beyond that, enhanced versions of con- 
ventional technologies also may slow the 
acceptance of switched internetworks — at 
least in the short term. New 100Mbps Ether- 
net products will boost network capacity to 
some degree (though they represent the last 
gasp for packet technologies), and the use 
of switching hubs to microsegment internet- 
works can accomplish the same end. But 
these are interim solutions that do not ad- 
dress fundamental problems with today’s 
architectures. Only switched internetworks 
can do so. And as router, hub, switch and 
system vendors roll out their various new 
ATM offerings, switched internetworks will 
sweep all else aside. Vive la revolution! 


Client-Server Conundrums 


With corporations worldwide looking to run 
lean and mean for the rest of the decade, it’s 
easy to understand why client-server com- 
puting is taking networks by storm. Low- 
cost PCs and graphical interfaces make 
workers far more productive than the old 
text-based terminals and mainframes. 
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What’s more, distributed applications 
can be developed much faster than their 
mainframe-based counterparts, with project 
cycles typically measured in months. That 
translates into speedier responses to market 
changes. And as companies grow increas- 
ingly decentralised (with employees scat- 
tered at various different far-flung sites), the 
client server model guarantees remote ac- 
cess to applications without the need to 
resort to dumb terminals. 

But there’s more to distributed comput- 
ing than first meets the eye. As network 
managers implement client-server applica- 
tions, they’re seeing their bandwidth re- 
quirements rocket out of sight. Distributed 
computing makes it possible to consolidate 
data centres — so two or three megacentres 
might suffice in lieu of a dozen or more 
smaller installations. So far, so good: But 
when widely dispersed users need to access 
the applications still running on fewer main- 
frames, networks can quickly run out of 
bandwidth. Similarly, linking these mega- 
centres calls for plenty of capacity. 

It’s also important to realise client-serv- 
er applications have a tendency to foster yet 
more client-server applications. As applica- 
tions are moved off the mainframe, the data 
centre must charge more for those remain- 
ing (the cost of maintaining the data centre 
is fixed but must be shared by a smaller user 
population). As charges go up, other users 
redouble their efforts to implement client- 
server alternatives. At some point, the data 
centre simply can’t cover its operating ex- 
penses and it’s consolidated with one or 
more other centres, driving up bandwidth 
requirements. | 





Perhaps the most important aspect of 
distributed computing is the way it’s chang- 
ing network traffic patterns. This isn’t sim- 
ply a question of shifting applications from 
mainframes to LANs. The essence of client- 
server computing is that it gives all clients 
on an internetwork access to any applica- 
tion running on any server — no matter 
where it may be located. 

This is a far cry from conventional LAN 
applications, in which clients and servers 
typically share a single local network. For 
distributed computing to come into its own, 
every desktop must be able to reach servers 
on all other LANs, which means that recon- 
figuration must be handled electronically. 
(On today’s networks, moves, adds, and 
changes are all done manually). It also 
means that management will become of 
paramount importance (or networks will . 
collapse into anarchy). 


The PC Push 


The need for high-capacity switched inter- 
networks is also being fuelled by rapid in- 
creases in PC performance and storage. The 
processing power of chips coming onto the 
market is doubling every two years. To- 
day’s 486 and RISC-based systems can del- 
iver 50 MIPS (million instructions per sec- 
ond); Intel’s Pentium chip, the successor to 
the 80486, will move system performance 
beyond the 100 MIPS mark. 

RAM and disk capacities are showing 
similar increases. RAID (redundant array 
of inexpensive disks) technology is starting 
to ship in volume. RAID allows disk stor- 
age to keep pace with processor improve- 
ments by speeding transfers between CPU 
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and disk by at least a factor of eight (while 
lowering the cost per byte for multi-giga- 
byte disks). 

Given these advances, it’s clear that net- 
works can’t remain in the 1OMbps range of 
Ethernet or Token Ring. And it’s not surpris- 
ing to find workstation and server vendors 
among the most ardent backers of the new 
networking technologies, pushing hard to 
get needed standards in place so they can 
incorporate ATM into next-generation pro- 
ducts. They know their high-performance 
platforms won’t shine if they’re connected 
to today’s limited-capacity networks. And 
they worry (with good reason) that sales of 
their new systems will suffer if their prod- 
ucts overburden customers’ networks. 

There are other factors to be considered. 
Multimedia is a wild card in network design 
at the moment. It’s one of the obvious things 
to do with all the power unleashed by new 
processors and storage technologies, but it’s 
hard to show any clear business benefits of 
using multimedia on a widespread basis. 

Worse, if multimedia were to suddenly 
start to take off, the bandwidth requirements 
of imaging, desktop video, compound doc- 
uments, and the like would overwhelm to- 
day’s shared LANs. As very few companies 
are willing to invest in a separate new mul- 
timedia infrastructure, the technology is 
growing slowly at the moment. But don’t be 
fooled: It’s just matter of time before multi- 
media makes it to the big time. And when it 
arrives, networks — and network managers 
— best be ready. 

Once again, the answer lies in switched 
internetworks, which are able to accom- 
modate bandwidth-hungry multimedia ap- 
plications without being stretched to the 
breaking point. And once switched internet- 
works have been built for enterprise-wide 
client-server computing, a major obstacle to 
multimedia will be removed. 

What’s more, the very nature of multi- 
media favours cell-switching technology. 
When full-motion video is compressed, it 
creates a variable-bit rate stream. (If a great 
deal of motion is present, a large amount of 
information must be sent over the network; 
if an image is relatively still, there is far less 
information). The time-division multiplex- 
ing used with packet technologies carves 
out fixed-capacity channels. When com- 
pressed video is squeezed into a fixed chan- 
nel, there may be more information present 
than can be accommodated, causing video 
to be blurry or jerky. Conversely, if relative- 
ly little video information is present, most 
of the channel’s dedicated bandwidth is 
wasted. The statistical multiplexing inher- 
ent in ATM does not establish fixed chan- 
nels and thus is able to handle video much 
more efficiently. 


Overstressed Internetworks 


Network managers who are sceptical about 
switched internetworks should take a hard 
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look at their current configurations. Today’s 
shared LANs are broadcast networks in 
which all end-stations accept all the frames 
transmitted, discarding the ones that aren’t 
addressed specifically to them. This charac- 
teristic is used by many client-server appli- 
cations to locate servers or to distribute in- 
formation. NetWare servers, for instance, 
regularly announce their presence and ser- 
vices to end-stations using the NetWare Ser- 
vice Advertising Protocol (SAP). Although 
broadcasts have always been regarded as 
bandwidth-wasters, NetWare and many 
other LAN applications were designed to 
use them. The underlying assumption was 
that LANs are so fast that capacity would 
not be a problem. While this was true when 
local networks were first built, it’s hardly 
the case today. Bandwidth can prove a sur- 
prisingly scarce commodity within a single 
workgroup; once workgroups are joined, it 
becomes a precious resource. 

The conventional technique for dealing 
with an oversubscribed LAN is to split it in 
two and connect the segments with a bridge 
or router. Since bridges and routers filter 
traffic and only forward frames destined for 
the other segment, deploying them lessens 
the load on each segment. The degree to 
which traffic can be reduced depends chief- 
ly on how well segments can be made to 
conform to separate user communities. 

Over the past few years, corporations 
with large internetworks have repeatedly 
segmented them to increase their capacity 
and improve performance. At this point, 
though, segmentation is beginning to give 
way to microsegmentation. Just two or three 
years ago, as many as 300 users on a campus 
might have shared a single Ethernet. Today, 
the typical segment is more likely to link 
just 20 or 30 end-stations. Within the next 
two or three years, microsegmentation may 
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assign as few as two users to a single dedi- 
cated LAN segment (see Figure 2). 

To assist users to set up microsegmented 
LANs, smart hubs, which are the mainstay 
of today’s networks, have been enhanced to 
accommodate as many as 30 local area net- 
work segments. Many hubs allow any mod- 
ule (bridge, router, terminal server, and so 
on) to reside on any segment. 

Some vendors go even further. Bytex 
and Chipcom sell so-called switching hubs 
that enable small groups of ports to be as- 
signed to their own segment, a technique 
sometimes called bank switching. For the 
ultimate in microsegmentation, some hubs 
can assign any port to any segment, thus 
allowing users on different physical seg- 
ments to be joined on virtual LANs. 


Beyond the Backbone 


On most internetworks, smart hubs at the 
floor level are connected using fibre optic 
cable. Many large organisations have also 
been installing fibre throughout their build- 
ings and campuses in anticipation of the 
need for high speed backbones. 

In general, links between buildings and 
campuses use either a collapsed backbone 
or a distributed backbone. With a collapsed 
backbone, each hub is connected via a LAN 
to a central multiport bridge or router (see 
Figure 3 on page 92). The hub ties together 
the departmental LANs. If it supports only 
one segment, then that segment is extended 
to the router. The router’s internal bus ser- 
ves as the backbone network. 

Collapsed backbones are popular be- 
cause they allow common technologies, 
like Ethernet, to link hubs. They also deli- 
ver excellent performance, since the buses 
in high-end routers are extremely fast. The 
backbone router also establishes a readily 
available interface to the wide area. 


Australian Communications May 1993 


SynOptics smoothly integrates new 
technologies into your existing network. 





An enterprise network is one of your business’ strategic 
assets. And with the constant arrival of new network technolo- 
gies, you need a partner that will help you merge and manage 
both the old and the new. That 
partner is SynOptics. 

Through the years, we've 
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product family enables you to 
build a complete ATM network, 
from corporate backbones to 
desktop connections. 


to new capabilities. Now SynOptics 
takes you one step further, with the 
creation of a cohesive network 
fabric—an underlying structure that connects and manages 
individual technologies through the intelligent hub. It provides 
high-speed network communications. And it’s flexible enough 
to grow as your network does, without sacrificing your 
existing investment. 

When you demand Asynchronous Transfer Mode 
(ATM) technology, we've got it. LattisCell" SynOptics’ second- 





generation ATM solution, greatly increases performance both 
on the backbone and on the desktop. Plus, it’s integrated into a 
powerful silicon chip set, offering you a significant cost advantage. 

In addition, SynOptics’ Optivity™ network management 
software gives you the visibility to control connectivity, bridg- 
ing and routing functions from a single management station, 
or diagnose problems that encompass the entire network fabric. 

So if you're building or managing an enterprise network, 
get the wrinkles out with our integrated solutions. ‘To learn more 
about SynOptics’ ATM solutions, call Australia 008 81 7070 
or New Zealand 0800 44 7070. Because at SynOptics, we're 
smoothing the way for the network of the future. 
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With a distributred backbone, the hubs 
are linked via a fast LAN such as FDDI. 
Bridges or routers are typically used to con- 
nect the departmental LANs linked to the 
hubs. The topology gets its name from the 
fact that routing functions are distributed 
throughout the network. 

But neither a collapsed nor a distributed 
backbone can meet the growing needs of 
client-server applications, adequately sup- 
port faster PCs, or serve organisations that 
require highly manageable, readily recon- 
figured networks. 

The first problem has to do with micro- 
segmentation, a staple of both approaches. 
Microsegmentation can only work if clients 
and servers that need to communicate fre- 
quently are on the same segment. But on 
corporate networks, where users are located 
has little to do with what they are working 
on or who they are working with. And even 
if it were possible to group users together, 
once a project is complete they move on to 
other assignments, and must be assigned to 
different segments. 

Microsegmentation also can be costly. 
As the number of segments increases, more 
bridges and routers are needed. Routers also 
can prove to be an administrative headache, 
since resegmenting the LAN means chang- 
ing all the addresses of the end-stations on 
the new segment. 

The collapsed backbone is also hindered 
by deficiencies in today’s routers. Routers 
are packet switches, essentially based on the 
same approach used in X.25 packet net- 
works. Although their internal buses are 
fast, they don’t offer adequate capacity to 
support all connected LANs. Further, their 
software-based switching logic introduces 
delay into a session, since an entire packet 
must be read in before it can be shipped out. 
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It’s true that faster LANs can be intro- 
duced into both collapsed and distributed 
backbones to boost bandwidth. But when 
faster LANs are used to speed up desktop 
links, every end-station must be equipped 
with a new network interface adaptor. Cost 
then becomes an issue. 

When it comes down to it, though, even 
FDDI isn’t fast enough for distributed back- 
bones at today’s traffic levels. Capacity can 
be increased through segmentation, but the 
cost of FDDI hardware makes this painfully 
expensive. Besides, segmentation (in ef- 
fect) simply transforms a distributed back- 
bone into a collapsed backbone, with all its 
attendant problems. And there’s no guaran- 
tee that the backbone will not have to be 
segmented yet again. 

The bottom line is that microsegmenta- 
tion and faster shared LANs are short-term 
solutions. They don’t enable collapsed or 
distributed backbones to adequately meet 
the needs of corporations that rely heavily 
on client-server computing. Today’s LAN 
internetworks, based on shared LANs and 
routers, are thus reaching the end of their 
lifespan. What’s needed is a new approach 
to building and campus backbones. 


The Quiet Revolution 


For all their revolutionary import, switched 
internetworks are actually an extension of 
the same model that designers of enterprise 
networks have been following for the past 
few years. Smart hubs will remain the key 
departmental element of switched internet- 
works, establishing interfaces to Ethernet, 
Token Ring, and FDDI LANs. They will 
also make the link to the desktop — as soon 
as ATM adaptors become available for PCs 
and other end-stations. These smart hubs 
may be new ATM boxes, upgraded equip- 





ment with ATM modules, or (most likely) a 
mix of both. 

ATM switches will be used to build the 
actual building and campus networks and 
link hubs using high-speed (155Mbps and 
above) fibre optic links. Central servers will 
also be tied directly to the ATM switches 
via ATM interfaces. 

Finally, when high-speed carrier ser- 
vices are rolled out, they’Il extend switched 
internetworks over the wide area. Most 
likely, such offerings will use ATM proto- 
cols internally, making it relatively simple 
to join campus networks and WANs. 

In essence, a switched internetwork is 
an updated collapsed backbone — albeit 
one with new protocols (ATM) and higher- 
performance components (ATM switches 
instead of routers). At the same time, the 
switched architecture does borrow from the 
distributed backbone, since the packet- 
routing function is distributed out to the 
smart hubs used to link shared LANs to the 
ATM backbone. 

Switched internetworks have the poten- 
tial to achieve one of the most elusive goals 
of networking — universal interoperability. 
ATM is the only cell-switching technology 
being considered by vendors. ATM stand- 
ards are primarily being formulated by the 
ATM forum, a consortium of carriers, ven- 
dors of network equipment, and computer 
manufacturers. Although based in the Unit- 
ed States, its standards are endorsed by the 
CCITT (International Telegraph and Tele- 
phone Consultative Committee). 


Switching Gears 


At first, ATM switches will be used in cor- 
porate networks to connect existing Ether- 
net and Token Ring (displacing FDDI into 
the bargain) to join T1/E1 or T3/E3 links. 
They’I] tie these networks together in much 
the same way as multiprotocol routers, 
using ATM interfaces that hub and router 
vendors are starting to introduce. Although 
this configuration is not a true switched in- 
ternetwork (it does not deliver dedicated 
bandwidth end-to-end), it is an important 
first step. 

Over a dozen vendors are in the process 
of bringing ATM switches to market, and 
other vendors seem to issue statements of 
direction every week. The aggregate band- 
width of these switches runs in the 2 to 
10Gbps range, although many can be scaled 
to deliver far more throughput. Aggregate 
bandwidth indicates the total capacity of all 
the ports communicating through a switch; 
an ATM switch with 10 155Mbps ports, for 
example, delivers an aggregate bandwidth 
of 1.55Gbps (see Figure 4 on page 94). 

Switch architectures vary according to 
the vendor, and it’s still too early to pick 
clear winners or losers. All the new ATM 
products use hardware-based cell switch- 
ing, which means cells are actually switch- 
ed within a chip or group of chips (usually 
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ASICs [for Application-Specific Integrated 
Circuits] or large gate arrays). Routers, in 
contrast, forward packets using software to 
move data in and out of memory. Switching 
at the chip level is far faster. 

ATM switches also support multicast 
transmission, which enables them to re- 
ceive a stream of cells and then simultan- 
eously retransmit the same data out of mul- 
tiple ports. Multicast is a key requirement 
for videoconferencing among multiple par- 
ticipants. It also makes it possible to send 
data to a specified group of ports on a ATM 
switch. This allows broadcast messages 
regularly issued by NetWare, for instance, 
to be received only by those users who need 
to receive them. The ability to define so- 
called broadcast domains is one of the most 
important attributes of a switched internet- 
work. It enables users to be assigned to any 
workgroup, without regard for their actual 
location, in what is sometimes referred to as 
a ‘virtual LAN.’ 


Smarter Hubs 


Once the smart hubs and routers already de- 
ployed on networks are equipped with ATM 
interfaces, they can be integrated into a 
switched internetwork. But upgrading ex- 
isting products is only the beginning. Anew 
generation of smart hubs also is in the of- 
fing. These will offer much greater capacity 
and will be pressed into service at sites with 
many LAN segments. It’s important to re- 
alise that the hub backplane has become a 
backbone of its own, and that backbone 
needs to be expanded. 

The coming generation of smart hubs 
will feature new hardware to furnish the high 
speeds that switched internetworks call for. 
For example, to drive an OC-3 (155Mbps) 
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ATM link from a hub to an ATM switch at 
full speed (an aggregate bandwidth of 
310Mbps, since ATM links are full duplex), 
about 75,000 packets would have to be 
switched each second (assuming 500-byte 
packets). All the hub-to-switch interfaces 
defined by the ATM Forum will support 
similar speeds and require similar proces- 
sing power. These new interfaces include the 
User-to-Network Interface (UNI) over T3 
(45Mbps), UNI over FDDI (100Mbps); UNI 
over fibre channel (155Mbps); and UNI over 
Sonet (Synchronous Optical Network) at 
OC-3 (155Mbps) speeds. Like the ATM 
switch vendors, many hub vendors are re- 
sorting to hardware-based switching to sup- 
port these transmission speeds. 

Most likely, these new hubs will be built 
along one of two schemes. Some will fea- 
ture a very high-speed bus (implemented 
with conventional technologies) that is 
shared by all port cards. A plug-in ATM in- 
terface module will establish the connec- 
tions between the backplane bus and the 
ATM network. Other hubs will feature ATM 
transmission on each port card, with dedi- 
cated connections between each card and 
the ATM switching module. 

Of the two approaches, the latter may be 
the better long-term solution. It will almost 
definitely prove less expensive than the 
shared-bus scheme. If a bus is shared, it’s 
going to have to run extremely fast in order 
to supply each card with adequate band- 
width to the ATM switching module. And 
very expensive electronic components will 
be needed on each card to connect to such 
a high speed bus. 

In addition to major increases in back- 
plane capacity, these new hubs will make it 
possible to implement dedicated, or desk- 





top, LANs. In this approach, each end-sta- 
tion is linked to a hub via its own private 
local network; in other words, the LAN 
plugs into a port on a hub. Ethernet and 
Token Ring are used to establish point-to- 
point connections between the hub and the 
end-station. 

A dedicated LAN is built by installing a 
multiport bridge or router module in a hub 
and dedicating each port on the module to 
a single station (hence the name). As long 
as the bridge or router is fast enough to 
forward packets at wire speed, each end-sta- 
tion will have access to the full bandwidth 
of the dedicated LAN. 

The beauty of a dedicated LANs is that 
it increases capacity without requiring new 
network interface adaptors at the desktop. A 
dedicated Ethernet should be fast enough to 
allow full-motion video, client-server appli- 
cations, imaging, and colour printing to be 
handled on a switched internetwork. 

Dedicated LANs greatly reduce the need 
for ATM to the desktop, although there will 
be some instances in which more bandwidth 
is needed than a dedicated LAN can deliver. 
If the price of ATM interfaces for personal 
computers drops low enough, they may be 
an attractive alternative to corporations in- 
stalling new workstations. 


Routing Remains 


It’s very important to understand that even 
though ATM switches will ultimately re- 
place the routers used to implement col- 
lapsed backbones, that doesn’t mean there’s 
no room for routing on a switched internet- 
work. Rather than being eliminated, routers 
will be integrated into modules for smart 
hubs and used to connect Ethernet and 
Token Ring LANs with one another and 
with ATM switches. 

When (and if) ATM is implemented on 
end-stations, and networks are based on 
end-to-end cell switching, there will be no 
more need for conventional routing. This is 
not likely to happen soon, and until it does, 
routing modules in the smart hub will be the 
point at which frames are transformed into 
cells. The routing used in smart hubs will be 
far less complex than today’s hardware, 
which deals with a wide range of protocols. 

Despite the promise of switched net- 
works, there’s still a long way to go (and a 
lot of problems to be solved) before they’ Il 
come into their own. For one thing, the kind 
of bandwidth they call for is prohibitively 
expensive over the wide area. It’s one thing 
to champion 155Mbps links over campus 
fibre installed and owned by a corporation; 
it’s another to talk coast-to-coast ATM. 

The situation is likely to change in the 
future. Carriers are beginning to invest in 
ATM switches and Sonet transmission gear 
to deliver the capacity needed to move swit- 
ched internetworks beyond the campus. As 
competitive services arrive from alternative 
carriers,the mainstream providers will real- 
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ise that it’s in their best interests to deliver 
high-speed public interconnect services in 
a timely fashion. 

The big question is how these new ser- 
vices are to be priced. If carriers make high- 
capacity ATM links available, users will 
almost certainly multiplex all their traffic 
onto them, eliminating a good part of their 
WAN traffic. On the other hand, if carriers 
are going to participate in the lucrative 
switched market, they’ ve got to deliver cap- 
acity at reasonable prices. There’s no easy 
answer to this dilemma. 

As well, standard procedures for han- 
dling congestion and flow control have yet 
to be defined for ATM. While it’s true that 
the degree to which either will be needed 
depends upon switch architecture and ef- 
ficiency, the actual performance of a swit- 


ched internetwork ultimately depends upon ° 


switches being able to notify senders that 
congestion is present and they should throt- 
tle back. The ATM Forum is studying the 
issue now. 

Price is another problem. In order for 
cell switches and smart hubs to catch on, 
they’ re going to have to be affordable. Right 
now, expensive ATM chips are available 
from a variety of vendors. One or two ven- 
dors must gain control of a sizable piece of 
the market if silicon prices are going to 
come down. It’s anyone’s guess as to how 
long it will take for the market to shake out. 

If prices remain high, enhancements to 
existing technology, such as newly propos- 
ed 100Mbps Ethernet, may become more 
attractive than ATM. And of course, more 
than one 100Mbps Ethernet scheme has 
been proposed, so by the time a standard is 
agreed upon, the cost of ATM equipment 
may have come down significantly. Bank- 
switching hubs (which assign a group of 
ports to a single LAN segment) and dedi- 
cated LANs may become popular alterna- 
tives to extending ATM to end-stations. 

It’s also possible that ongoing efforts to 
conserve bandwidth may move ahead faster 
than the need for switched internetworks. 
Compression technologies may keep traffic 
in the range where T1/E1 and shared LANs 
are sufficient. Better designs for the client- 
server applications coming on-line may al- 
so keep the load on networks from building 
up as quickly as it has in the past. But in 
truth, efficient design yields only a small 
increase in capacity, and developers rarely 
pay much attention to it. 


Ready to Switch 


Network managers anticipating a move to 
switched internetworks best begin planning 
now, and a few simple guidelines could 
prove very helpful. For one thing, go with 
star topologies at both the floor and depart- 
mental levels, regardless of whether a col- 
lapsed or distributed backbone is to be im- 
plemented. This will ensure that fibre and 
wiring-closet equipment will be in position 


May 1993 Australian Communications 


to support the switched internetwork, which 
also uses a star topology. It’s also important 
to make sure that fibre is always used at the 
building and campus levels. 

Also keep in mind that with either a dis- 
tributed or collapsed backbone, routing will 
eventually be integrated into departmental 
hubs. This makes it critical to support an 
open routing algorithm, like OSPF (open 
shortest path first), since equipment from 
many different vendors will likely be used. 

If client-server computing, high-power- 
ed workstations, or multimedia applications 
are in the plans, don’t rush to buy higher- 
speed shared LANs. The dedicated LAN 
looks to win easily; it offers the path of least 
resistance to higher bandwidth and leaves 
network adaptors and software intact. 

It’s also important to realise once the 
choice is made for dedicated LANs, there’s 
no reason to buy new Token Ring adaptors. 
Token Ring LANs cost at least 50% more 
than Ethernet and offer no advantage in a 
dedicated configuration (IBM compatibil- 
ity ceases to be an issue when each end-sta- 
tion has its own dedicated segment). In 
addition, a dedicated Token Ring LAN will 
be more expensive to implement because 
the protocol is much more complicated than 
Ethernet. 

Also keep in mind that for corporations 
with one or more large campuses or a very 
large building, an ATM switch is likely to 
be the only backbone that can deliver the 
needed capacity. FDDI and other LAN tech- 
nologies are not going to be anywhere near 
fast enough. Users should avoid serious in- 
vestments in FDDI. If cell relay doesn’t do 
in FDDI, 100Mbps Ethernet will. 

Finally, implement LANs using mod- 
ular smart hubs; these establish a clear path 
to the new switched technologies. Be cer- 
tain to specify high-capacity backplanes for 
any new hubs purchased. And expect to 
spend liberally: Backbone switches will ac- 
count for only about 20%of the overall costs 
for switched internetwork hardware. 


The Vendor Angle 


It’s easy to understand why so many ven- 
dors across the industry are eager to build 
equipment for use in switched internet- 
works. Hub and router vendors see ATM 
gear as a way to maintain their astronomical 
growth. Multiplexer and system vendors 
see the emerging market for switched inter- 
networks as a chance to re-establish their 
once thriving businesses. 

Because so much is at stake, suppliers 
aren’t merely racing to get products out the 
door, they’ re working overtime to publicise 
their efforts. Vendors that haven’t already 
shipped ATM products have announced 
them, issued statements of direction, or 
want to talk about their plans. 

As discussed, switched internetworks 
will encompass hubs with ATM capabilities 
and ATM switches. An initial examination 
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of vendors’ product plans shows that the 
same basic designs and platforms are likely 
to serve as the underpinnings for both types 
of products. An initial look at product plans 
shows that vendors regard partnerships as 
the best means to bring products to market. 

Almost every vendor surveyed said it 
had development agreements with other 
suppliers, though not every vendor would 
name names (see table on page 98). Fore 
Systems, which makes a small ATM switch, 
and MPR Teltec (now owned by Newbridge 
Networks), which also manufactures an 
ATM switch, have already cut deals with 
Cabletron Systems and Newbridge. Both 
Fore and MPR are likely partners for other 
vendors too. They may lack the marketing 
muscle to make it on their own but will find 
a waiting market for their technology. 


Hub Vendors 


Typically, a well-engineered corporate net- 
work will spend 75% to 80% of its equip- 
ment budget on smart hubs, with the rest 
going to backbone switches and routers. It’s 
easy to see, then, why so many vendors are 
eager to crack the smart hub market. 

Many hub vendors are following similar 
product development strategies: Almost all 
are making the ability to support dedicated 
LANs a number one priority, with some 
suppliers OEMing products to deliver dedi- 
cated LANs. SynOptics Communications 
sells a version of the Etherswitch from Kal- 
pana as an add-in module for its LattisNet 
hubs. It also just introduced a standalone 
ATM switch, called LattisCell. Both Kal- 
pana and Alantec, which sells a switch that 
supports dedicated Ethernet LANs, are like- 
ly partners for other hub vendors. 

Kalpana and Alantec are hardly alone in 
their support for Ethernet, which is the type 
of LAN most dedicated networks will ac- 
commodate. Cabletron recently announced 
plans for 20Mbps Ethernet; and many other 
vendors are saying they intend to support 
100Mbps Ethernet. Dedicated Token Ring 
is likely to come much later, if at all, be- 
cause its inherent complexities make it dif- 
ficult to develop a Token Ring switch. 

The strategies hub vendors have come 
up with to deliver ATM are strikingly simi- 
lar. Most plan to introduce their first ATM 
features — as upgrades to existing hubs or 
as new products — within the coming year. 

First out of the gate will be ATM switch- 
ing modules for hubs, which will make it 
possible to connect a hub and all linked 
LANs toan ATM switch. The ATM Forum’s 
UNI over Sonet is the preferred interface, 
although some will also accommodate UNI 
over T3. By implementing standard inter- 
faces, vendors can help make sure that their 
hubs are compatible with a wide range of 
switches. 

Over the next two years, some vendors 
will add an ATM backplane to their hubs. In 
this approach, each port card communicates 
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with an ATM switching module using 
ARTM, which gives very high throughput. 
(Some vendors dispute the use of the term 
‘backplane’ to describe this architecture, 
arguing that the word only applies to the 
shared communications path featured in 
conventional hubs). 

Some vendors indicate that they won’t 
go with an ATM backplane or will wait until 
standards are further along. For instance, 
Lannet Data Communications’ LET series 
uses a high speed shared backplane; accord- 
ing to the vendor, when it is paired with an 
ATM switching module, it offers perfor- 
mance equivalent to an ATM backplane. 

An interface to ATM network adaptors 
is also a consideration for most hub ven- 
dors, although timetables are not yet in 
place. The general plan seems to be to track 
the market and offer interfaces as demand 
grows. Servers are likely to be the first type 
of networking gear equipped with ATM 
adaptors and connected directly to hubs. 
Some hub vendors also say they’ll intro- 
duce ATM switches. These are likely to be 
based on the same technologies and designs 
as their hubs, although details are scant. 

A few vendors have not yet announced 
ATM plans or have relatively unaggressive 
delivery schedules. Some, like Proteon, 
simply don’t want to give out details before 
officially announcing products. Others, 
especially makers of switching hubs such as 
Bytex and Chipcom, say that ATM stand- 
ards are not yet mature enough to imple- 
ment and believe that today’s technologies 
will suffice over the next few years. This 
could prove to be very short-sighted, given 
the importance of ATM and the cut throat 
competition in this business. 


Router Vendors 


A year ago, many router vendors down- 
played the significance of ATM. The idea 
that ATM switches would eventually re- 
place backbone routers was understandably 
unappealing. They’ve now changed their 
tune. Perhaps they were stung by user 
criticism of routers in large networks. Still, 
while router vendors recognise the basic 
need for routers to coexist with ATM net- 
works, they’ re not fully supporting this new 
architecture. Router market leaders Cisco 
and Wellfleet view ATM as yet another 
technology that must be integrated into the 
corporate network rather than as the fun- 
damental technology upon which the cor- 
porate network is based. 

Both companies are taking similar ap- 
proaches to ATM. Both have signed deals 
with vendors of CSU/DSUs (channel/data 
service units) to bring an ATM DSU to 
market. DSUs converts packets into cells, 
thus making it possible to link a router to an 
ATM switch. Both Cisco and Wellfleet pro- 
mise shipment in the middle of 1993. 

Cisco also plans to add this technology 
directly to its router, as an ATM interface. 
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This will let PCs equipped with ATM net- 
work adaptors be directly attached to Cisco 
routers. The new card will be available early 
in 1994. 

Wellfleet says it’s looking at switching 
technologies that will let its Backbone Link 
Node and Backbone Concentrator Node 
routers to concurrently carry ATM and con- 
ventional protocols. No delivery schedule 
has been announced. 

Router vendors are involved in a lot of 
partnership activity. On the one hand, deals 
with suppliers of WAN equipment and mul- 
tiplexer makers represent a source of rev- 
enue. On the other, partnerships will help 
vendors of ATM switches better compete 
against router vendors. Adaptive is working 
with Retix; Cisco, with SynOptics; New- 
bridge, with Advanced Computer Com- 
munications; and Wellfleet, with Fibermux. 


WAN and Multiplexer Vendors 


While WAN and mux vendors do a lucrative 
business, growth over the past few years 
pales when compared with the smart hub 
market. Both groups are well aware of 
having missed out on the internetworking 
market and see switched internetworks as a 
golden opportunity. 

They may well be right: With ATM, 
congestion control and optimised traffic 
flow becomes very important. WAN and 
mux vendors have considerable experience 
in such matters, and they believe it will be 
easier for them to add LAN expertise than 
for hub and router vendors to gain a com- 
prehensive understanding of the wide area. 

US-based Adaptive, a subsidiary of Net- 
work Equipment Technologies, is looking 
to take a leadership role in the ATM world. 
It was one of the first to introduce at ATM 
LAN hub, the ATMX, a departure from 
NET’s usual activities in the campus and 
wide area. ATMX supports virtual LANs 
and has extremely high capacity. It delivers 
ATM interfaces to end-stations, but the 
company also has announced plans to supp- 
ly other interfaces. 

Newbridge Networks stands in sharp 
contrast with Adaptive. So far, it says it will 
sell products for campuses and WANs, its 
traditional areas. The Newbridge 361X0 
Mainstreet ATM Switch will be the com- 
pany’s primary offering for switched inter- 
networks. The 361X0 is the product of a 
joint development agreement with MPR. 
It’s extremely scalable, offering an aggre- 
gate capacity ranging from 622Mbps up to 
10Gbps. 

Ascom Timeplex intends to continue 
refining the capabilities of Synchrony, its 
current broadband switch. Synchrony is a 
scalable unit (155Mbps to 2.4Gbps) that 
can be deployed on time-division multi- 
plexer, frame relay, and ATM networks. 

Stratacom has used call switching in its 
IPX switch since 1986. It will supply an 
ATM interface for the IPX that can convert 
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its native 24-byte cells into the 53-byte cells 
used by ATM. The IPX will then support 
connections to ATM networks but will be 
positioned as a building block for narrow- 
band private WANs rather than switched 
internetworks. The ATM interface will be 
available in the fourth quarter of 1993. 

Stratacom also recently introduced the 
Broadband IPCX (BPX). The BPX is simi- 
lar to the IPX but uses ATM internally. It is 
an extremely scalable device, offering ag- 
gregate throughput to 9.6Gbps. It is meant 
to serve as a building block for campus and 
wide-area networks. 

BBN Communications and GTE Gov- 
ernment Systems are two other noteworthy 
players. BBN, a leader in US Government 
X.25 networks, missed the boom in routers 
and has been particularly active in develop- 
ing an ATM strategy. Its partnership with 
Ungermann-Bass combines UB’s installed 
base and hub technology with BBN’s WAN 
experience, a potentially potent pairing. 

GTE is making its initial foray into the 
commercial market with ATM products. Its 
Spannet is an ATM-based switching node 
which can be configured for high-perfor- 
mance workgroups or as a centralised build- 
ing/campus/WAN ATM switch. Spannet is 
already shipping. 


Systems Vendors 


The big systems vendors like IBM, AT&T, 
Digital Equipment Corporation, Hewlett- 
Packard, NCR, and Sun lost the enterprise 
to the router and hub vendors, and they want 
it back. They recognise the need to foster 
high-performance networking if they want 
to sell high-performance computing. 

DEC is building its own high-end hub, 
the DEC-hub 900. It will support ATM and 
dedicated LANs. No shipping date has been 
announced. If DEC applies the same modu- 
lar design to the 900 as it did to the DEChub 
90, it could have a winner. 

IBM is reselling Chipcom hubs, and has 
announced its intention to fully support 
ATM in its Blueprint, but product details are 
scarce. Among other systems vendors, only 
AT&T has announced plans to provide a 
smart hub for the switched internet. 

Sun and Hewlett-Packard have yet to 
announce AIM products but are strong 
proponents of ATM as the basis for higher- 
performance networks. Both are influential 
in the ATM Forum. Sun argues that tech- 
nologies such as dedicated LANs and ATM 
offer the opportunity to build a single stable 
platform across the wide area, while Hew- 
lett-Packard looks to switched internet- 
works as the foundation for more band- 
width-intensive applications. 


James Herman is Vice President of Boston- 
based Northeast Consulting Resources, a 
firm which specialises in advanced architec- 
tures for distributed computing. Christopher 
Serjak is a consultant with the firm. 
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Taking a 
Practical 
Look at ISDN 


There has been plenty of textbook discussion on what ISDN is and 
how it may be used. But what about ISDN’s problems? Greg Smith 
takes a look at the practical issues faced by ISDN users. 


t is important when discussing ISDN and some of the difficul- 

ties experienced by its users to ensure a very clear picture exists 

as to what it is and how it relates to other network offerings 
provided by the carriers. First and foremost, it must be stressed that 
ISDN, the Integrated Services Digital Network, is really nothing 
more than a method of digitally accessing the Public Switched 
Telephone Network (PSTN) which itself is now largely digital 
internally. ISDN in Australia was launched by Telecom in 1989. It 
is available in two flavours: Macrolink, which is a Primary Rate 
service providing 30 64Kbps B channels and one 64Kbps D chan- 
nel: and Microlink, a Basic Rate service which provides two B 
channels and one D channel. 

The essential components of an ISDN network are shown in the 
figure on page 103. In this diagram the analogue PSTN service is 
shown as being integrated with the ISDN. This is not always the 
case, but occurs where the exchange (also known as the ‘switch’ ) 
being used can support both services. Some examples of integrated 
switches are the Alcatel System 12 and Northern Telecom DMS- 
100, both of which are used in Australia; and the NEC NEAX 61E 
exchange used in New Zealand. 

The Ericsson AXE exchange widely used by Telecom Australia 
does not currently support both PSTN and ISDN services. The 
Australian ISDN network is thus provided by a network of AXE 
exchanges loaded with ISDN software which are then intercon- 
nected to the PSTN exchange network. This is also referred to as 
an ‘overlay’ network. 

To simplify the description of an ISDN network I have omitted 
details of the physical delivery of the ISDN service. These are 
covered in detail later in this article. As can be seen in the diagram, 
the access to the B channel (a digital 64Kbps user channel) is 
controlled by signalling to the switch CPU via the D channel. The 
D channel operates at 16Kbps for a Basic Rate interface where only 
two B channels are being controlled, and 64Kbps for a Primary Rate 
interface where 30 B channels (23 B channels for US and Japan) 
are being controlled. 

The D channel signalling is accomplished by a protocol des- 
cribed by CCITT Recommendation Q.931. This protocol is inter- 
preted by the CPU of the local exchange and is re-mapped onto the 
internal inter-exchange protocol, Common Channel Signalling Sys- 
tem Number 7 (CCS#7). It is this process which has added com- 
plexity to the software in the exchange. For an analogue telephone 
service a much simpler set of electrical pulses and currents are 
translated to less complex CCS#7 messages. 
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One area of great confusion to new initiates to ISDN technology 
is understanding how the D channel Packet Mode services operate. 
There are two distinct types of Packet Mode service that may be 
provided over the D channel. 

The first of these provides access to the Public Packet Switch 
Network, Austpac. This service is provided by sharing capacity on 
the access line. The Data Link Layer or LAPD has an address field 
known as Service Access Point Identifier (SAPI). This SAPI acts 
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Telecom Australia’s Microlink service commis- 
sioning procedures can be split into two parts: 
=» Commissioning of the BMUX; and 

=» Commissioning of the Microlink customer 

service. 

The diagram shows the physical access link 
from the customer’s premises to the ISDN ex- 
change for a Microlink service. 


~ BMUX Commissioning 


The BMUX (B-channel multiplexer) is a Tele- 
com device located in the exchange which 
splits one Primary Rate into 14 Basic Rate 
streams. This was developed because the 
Ericsson AXE digital exchange originally used 
for ISDN in Australia could only handle Primary 
Rate interfaces. It was this fact which originally 
restricted the use of ISDN semi-permanent 
circuits for Microlink subscribers. 

A BMUX can be placed in service subject to 
satisfactory completion of the following com- 
missioning test procedures: 

Power Supply and Feeding Tests 

These tests verify the BMUX internal power 
supply levels and ensure that the BMUX 
Microlink port output over-current protection is 
functioning. 

Alarm Monitoring Test 

A connect-disconnect-connect test of the 
BMUX feeder Primary Rate Access is per- 
formed. This ensures that the Errored Second 
and Severely Errored Second alarms are 
functioning. 

Feeder PRA Link Error Test 

A 12 or 24 hour BMUX feeder PRA link. error 
_ testis performed. The ISDN exchange is used 
to monitor the number of Errored Seconds on 
the link during the test period. The number of 
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as a routing switch at the telephone ex- 
change. When the SAPI=16 the line inter- 
face card of the exchange switches the 
traffic out of the exchange to a packet hand- 
ler and then to the Packet Network. For all 
signalling traffic the SAPI=0 and the mes- 
Sages are sent on to the Telecom exchange 
CPU for interpretation and remapping onto 
the CCS#7 signalling links. 

The access line can thus have data link 
traffic destined for the ISDN network inter- 
leaved with data link traffic destined for 
Austpac. If at some later date another type 
of data network such as frame relay were 
provided, another SAPI address could be 
allocated for routing this traffic. The D chan- 
nel on the access line can thus be shared 
between several different networks. 

The second type of Packet Mode service 
provided by the D channel actually operates 
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= Bit Error Rate; and 

= NT1 loopback function. 
The test results are reported toa Telecom Man- 
agement Network Workstation. 
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within the ISDN network. The service is 
referred to as USER-to-USER messaging. 
In this case some USER data is either ‘pig- 
gy-backed’ to signalling traffic or sent in 
separate USER messages. The CPU in the 
exchange will remap this data into special 
USER-to-USER message fields for carriage 
through the CCS#7 network. There are 
several things to note about this service. 

Firstly it operates as a datagram service. 
That is, there is no sequencing conducted by 
the network and no absolute guarantee of 
delivery. Secondly, since the CCS#7 signal- 
ling network carries the USER-USER mes- 
sage, tight flow control limits must be en- 
forced. If this were not done then a user 
could paralyse the telephone network by 
flooding the CCS#7 network with USER- 
USER messages. Signalling traffic must al- 
ways take precedence. 
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The particular flow control mechanism 
implemented in the Australian ISDN net- 
work makes the USER-USER messaging 
only suitable for short bursty transactional 
based applications. A real-time protocol 
will have great trouble operating without 
time-outs occurring due to this flow control 
mechanism. This is because the current im- 
plementation will only allow 102 messages 
to be sent every 180 seconds. If a user sends 
102 messages in 100 seconds then the flow 
window is shut for 80 seconds until the next 
180 second time period commences. 

From the discussions above it can clear- 
ly be seen just how important the Common 
Channel Signalling System Number 7 net- 
work is for ISDN. Even though the cus- 
tomer interfaces to the ISDN it is in fact the 
CCS#7 linkages which dictate what ser- 
vices can or cannot be provided. 
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ISDN Usage 


Now that ISDN has been available in Aust- 
ralia for several years what can we say about 
the way customers are using it? The largest 
use is for voice traffic from PABXs. Tele- 
com Australia had a lot to do with this, be- 
cause it introduced the Primary Rate inter- 
face first, along with attractive tariffing for 
long distance STD calls. The saving on STD 
calls is not as great now as it was when 
ISDN was introduced, but it still is cheaper. 

The next largest group of applications 
would be backup for leased data lines plus 
videoconferencing. These applications have 
created a boom in ISDN multiplexers. These 
now have an added function known as digital 
channel aggregation which can provide a 
user data rate at any multiple of 64Kbps. This 
provides an attractive method of bridging 
LANs at high bit rates. 

Looking back to the time of introduction 
of ISDN, a lot was said about the application 
of the D (signalling) channel. Telemarket- 
ing and other intelligent applications were 
cited as the big winners for ISDN. But in 
reality, this has not occurred. The reason 
most users have selected ISDN is that it pro- 
vides switched bandwidth on demand. The 
PABX user has selected it because it pro- 
vides a more cost effective way of connect- 
ing large numbers of trunk lines to the pub- 
lic network and can provide some savings 
on STD calls. 


ISDN Difficulties 


Since ISDN is still a relatively new technol- 
ogy, it can be expected that a few problems 
may occur during its implementation. How- 
ever, this should not deter a decision to use 
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it. The situation is very similar to taking a 
new software release on your computer sys- 
tem. You upgrade to take advantage of the 
new features, but recognise that you may 
find a few bugs along the way. Critical ap- 
plications should not be immediately placed 
on ISDN until a customer has gained ex- 
perience and confidence in its use. But note 
that some data applications may never go to 
ISDN, since it cannot provide the same reli- 
ability that the DDS service can. 

= Installation 

Installation troubles either occur at the cus- 
tomer premises or in the Telecom network. 
Sometimes it can be difficult to track down 
the fault since there are usually multiple 
parties involved in the installation, includ- 
ing the carrier, the equipment supplier and 
the customer. Good coordination and a will- 
ingness for all parties to work together on 
fault resolution are required. 

Troubles encountered at the customer 
premises are usually wiring related. The 
first suspect to check is the Krone connec- 
tions. For the uninitiated, Krone is a brand 
of wiring panel connectors used by Telecom 
for jumpering all telephone wires in Main 
Distribution Frames (MDF). These connec- 
tion blocks are of the insulation displace- 
ment type, where wires are punched into a 
connector using a special tool. Since the 
ISDN connections operate at very high digi- 
tal speeds, any looseness in the connection 
will cause trouble. The solution is to re- 
punch the connection with the Krone tool. 

Other problems that may occur relate to 
the wiring itself. For Primary Rate connec- 
tion it is preferable to use shielded pair wire 
between the Krone connection and the 
equipment. For short distances ordinary un- 
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shielded pair can be used. The Basic Rate 
connection can be sensitive to wiring, just 
as LANs are. The first rule is not to use too 
small a diameter cable (standard 0.4mm is 
okay). Secondly, be careful of the orienta- 
tion of the pairs. Basic Rate pairs are pol- 
arity conscious unlike Primary Rate pairs. 

The NT1 operation is the next thing to 
check. Make sure the power indicator light 
is on. For a Primary NT1, if the circuit to 
the exchange is broken the power will be 
disabled and will need to be manually reset 
at the local exchange. This means that if the 
printed circuit board is lifted in and out of 
the NT1 box, or the wires to the exchange 
are disturbed, all power disappears and a 
service call to Telecom will be required to 
reset power. 
=" Transmission Faults 
In the past, many customers have had dif- 
ficulties due to transmission faults within 
the Telecom network. Telecom is obviously 
sensitive to such criticism and has greatly 
improved the performance in this area. It is 
expected that these troubles will further 
diminish in time. The main culprits appear 
to be reliability of some of the new trans- 
mission plant used for ISDN plus the selec- 
tion of good pairs within the Customer Ac- 
cess Network (CAN). 

Some customers in remote areas have 
encountered troubles because they were 
connected to the Telecom network via radio 
bearers. ISDN can operate quite successful- 
ly over digital radio bearers, but great care 
should be taken on the routing so that fog 
and other environmental factors do not af- 
fect performance and reliability. 

It should be remembered that Telecom 
has a diverse range of transmission bearer 
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equipment in its network such as copper 
pairs, digital microwave and fibre optic 
cables. All of these systems require a more 
disciplined approach to installation for end- 
to-end digital services. 

= Configuration Difficulties 

Most of the troubles that occur in this area 
are due to misunderstandings, either be- 
tween the carrier and the customer or due to 
limited knowledge. 

Firstly, itis vitally important to know ex- 
actly how your ISDN line has been con- 
figured by the carrier. For example, do you 
have 20 or 30 B channels operational on 
your Macrolink? Do you know whether 
these are all both-way, allow both incoming 
and outgoing calls, or are restricted to in- 
coming or outgoing calls only? For sites 
with multiple ISDN interfaces with com- 
mon numbering, do you know and under- 
stand the routing which Telecom has pro- 
grammed into its exchange? It could have 
consequences for the processor loadings of 
the customer equipment. Do you know what 
range of numbers are allocated to your 
ISDN interface? If you have semi-perman- 
ent ISDN circuits, do you know what the 
reference numbers of these circuits are? 

All of these types of parameters must be 
correctly known in order to correctly con- 
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figure the equipment at the customer prem- 
ises. A mis-match of configuration between 
network and equipment may cause calls to 
be rejected. 

Other configuration areas to check are 
subscription services. Presently there are 
two: Calling Line Identification (CLI), and 
Malicious Call Trace (MLCT). The MLCT 
service is currently free but must be sub- 
scribed to for it be enabled. Many more ser- 
vices will be offered in the future. 
= Interworking Problems 
These problems are perhaps the most diffi- 
cult to track down. There are two specific 
types of end-to-end ISDN interworking dif- 
ficulties. The first is due to different codings 
within compatibility elements. The CCITT 
has not done a good job of defining exactly 
the correct codings required for each type of 
application. As some Information Elements 
(IEs) are only optional, some manufacturers 
include them within the message while 
some don’t. But the real trouble can occur 
when the terminal receiving a call actually 
checks for this field. In a test which Telecom 
conducted with a number of ISDN terminal 
adaptors on the market, it discovered some 
four variations of codings. 

The second interesting area of inter- 
working problems are for actual errors in IE 





codings. What occurs here is that some 
equipment will detect the coding error 
while others may not. A specific example 
may help to illustrate the dilemma: A coding 
error occurred in one PABX software re- 
lease where the value used in the Progress 
Indicator field was set to 0. This value has 
no meaning since it has not yet been allo- 
cated. The AXE exchange did not detect 
this but merely passed the call through to 
the destination end. The call was connected 
at the receiving end by all equipment except 
by one manufacturer’s PABX that actually 
checked this field and disallowed the call. 

International applications can present 
other signalling problems. The signalling 
links between international carriers are not 
all CCS#7, and, where they are, the newer 
ISUP or ISDN User Part of CCS#7 has not 
been implemented. What this means for the 
user is that various signalling elements will 
not transit through these links. 

An example of the type of problems that 
this can create is as follows: A large multi- 
national company is setting up backup data 
links between Australia and Hong Kong. 
The end user equipment operates at a speed 
of 9,600bps only. ISDN terminal adaptors 
(TAs) are purchased to reduce the speed 
from 64Kbps to the 9,600bps user rate. 
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These employ a rate adaptation scheme 
known as CCITT V.110. A problem now 
exists in that the called TA will not receive 
signalling information indicating user data 
rate, parity, stop bits and other parameters. 
This information is usually passed through 
the D channel and then via CCS#7 to the 
remote end. The analogy here is that of an 
auto-ranging modem that signals to the dis- 
tant end what speed to select. 

To overcome this problem it’s necessary 
for the user to ensure that the TA which he 
wishes to purchase can be manually config- 
ured to a fixed speed at each end in addition 
to the usual ISDN signalling techniques. 
= Operational/Functional Difficulties 
This category of difficulties covers issues of 
equipment design and both hardware and 
software. They are caused by a mis-match 
between customer expectations and what 
the equipment can actually deliver. 

We all know how suppliers can tend to 
exaggerate the capabilities of their equip- 
ment or how a salesman will say yes to 
something without understanding the true 
capability of the equipment they are selling. 

The trickiest problems to find out about 
are the ones dealing with particular com- 
binations of calls or connections that a cus- 
tomer may wish to use. It is often a good 
idea to write down all the types of call/con- 
nection types expected before you see a 
supplier. Perhaps the combinations you re- 
quire may not be available until a later soft- 
ware release. 

Sometimes the difficulty may be due to 
hardware design. For example, one piece of 
equipment on the market several years ago 
suffered from severe overheating problems. 
Other problems may be that the equipment 
does not support all the hardware interfaces 
that are required. 

The main point is to know exactly what 
functionality you want, what minimum fun- 
ctionality you can accept, and exactly what 
the supplier can offer now and later. 
= Diagnostic Aids 
In order to unravel some of the problems 
that may occur within an ISDN implemen- 
tation a few tools may be useful. A protocol 
analyser is extremely useful. Depending on 
the sophistication required these can cost 
from $16,000 to up to and over $100,000. I 
have found that a locally produced protocol 
analyser, which is relatively cheap, is more 
than adequate. 

However, the main limitation I have 
found using these analysers is that they 
never display exactly what you want to see 
in the format you’d like. The other thing I 
find is that analysing a protocol trace on an 
active line can be tricky since many dif- 
ferent calls may be active at a given time. 
This means that the trace of one call is in- 
terleaved with many others. 

To overcome these difficulties and to 
make life easier, a post trace software anal- 
ysis program is a good investment. Use the 





protocol analyser to store all of the ISDN 
traces to a disk file. Then write a program 
that formats the trace the way you want it. 

In my case, I had a program strip out 
only things like calling/called numbers, 
cause codes, message types, etc. Now since 
the trace is ordered in real time all the calls 
will be interleaved. It becomes a relatively 
simple matter to run a sort program with 
Call Reference being the key and presto, all 
calls will now be sequential rather than 
interleaved. 

This can be used to great advantage for 
determining the health of an ISDN line. For 
large PABX< sites this is particularly useful. 
I am currently using this technique for a 
large national ISDN user to supplement in- 
formation obtained from the user’s Tele- 
phone Information Management System. It 
is not difficult to add to the the protocol 
analysis program a report generator that can 
give useful statistics such as the call rate, 
channel utilisation and call success rate. Its 
key advantage over TIMS is that the infor- 
mation can be gathered and analysed within 
a very short space of time without interfer- 
ing with the PABX operation. Since TIMS 
works at a system level it can take a while 
to produce reports. The main disadvantage 
of using the protocol trace data for statistics 
is that it can only be obtained from one 
ISDN interface. at a time. This could be an 
annoyance for a site with a large number of 
primary rate interfaces. 


Work Together 


A lot of time in ISDN problem resolution 
can be saved by taking notice of some of the 
tips given here. Far too much time can be 
wasted by suppliers and carriers spending 
too much time debating who owns the fault 
rather than working together for a speedy 
resolution. Faults can occur in quite a range 
of different areas. Diagnostic aids such as 
the one outlined above can help in tracking 
down the random ones. It may also disclose 
faults which you may not be aware of such 
as configuration difficulties. 

ISDN has much to offer for the user but 
without some understanding of the com- 
plexities involved hard lessons may be lear- 
ned. With a good understanding of both its 
problems and potential, business can obtain 
much greater benefit from the use of ISDN. 


Greg Smith is Principal Consultant of Mel- 
bourne-based Envision Communications, an 
independent consultancy specialising in 
ISDN. He participates in a number of ISDN 
committees such as the Austel Working 
Group for standards TS13 and TS14, and is 
Chairman of the ISO Committee for Private 
ISDN Standardisation. He also provides 
ISDN training courses through the Housley 
Communications seminar company. He 
would like to acknowledge a significant con- 
tribution to this article from the Telecom 
Australia ISDN Product group on the subject 
of ISDN commissioning procedures. 
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Proteon. 


Nobody has a better 
track record in loken Ring 
internetworking. 


As networks become linked, itis reassuring in connecting diverse hardware platforms. 











to know Proteon is involved in supplying the Network environments based on IBMs SNA, 

physical interconnectivity. DECs DECNET and the myriad range of 
Proteon, pioneers in Token Ring technology, PC Lan and UNIX workstations can all be 

provide the adaptors, smart hubs, bridging connected by Proteon’s advanced internet- 


routers and network management, fundamental working infrastructure. 


lst in Harvard Benchmark Test 


Proteon’s RISC-based CNX 500 Bridging 
Router has rated top performer in the 1991 and 
1992 Harvard Benchmark Test. This independ- 
ent test measures speed and throughput in 
multi-LAN, diverse environments among 15 of 
today’s vendors of bridges and routers. 

It is not surprising that top Australian 
companies who are bringing their remote and 
local networks together on a price/performance 
basis are turning to Proteon. 





Free Internetworking Booklet 


If you would like to know more, write for 
a free copy of ‘“Taking the Mysteries Out of 
Internetworking - A Manager’s Guide’’, or 
contact Rob Willis on (02) 412 0050. 
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Token Ring 
Adaptors Evaluated 
For the Enterprise 


Token Ring network adaptor tests which simply measure how fast 
adaptors can shoot frames onto a network aren't true performance 
indicators. The right approach is to test a mix of representative frames. 


ost tests of Token Ring adaptors look more like dress 

rehearsals for the St Valentine’s Day Massacre than en- 

gineering-calibre evaluations. The usual approach invol- 
ves counting how quickly adaptors can blast short frames onto a 
network, with those delivering the biggest barrage declared ‘top 
products.’ This may be a good way to test tommy guns, but it leaves 
a lot to be desired when internetworking gear is under scrutiny. 

To start with, the unrelenting bursts of frames that these trigger- 
happy tests fire in one direction bear no resemblance to the sort of 
traffic patterns found in real-world applications. Such inherent 
inaccuracies might be irrelevant (though in no way reduced) if 
LANs were still restricted to workgroups: Terminal-to-host access 
or small client-server applications like downloading files from a 
server typically under-utilise an adaptor card. 

But it’s a very different story when internetworked PCs, mini- 
computers and mainframes share mission-critical data. At this 
point, any test that does not indicate how products can be expected 
to perform in the real-world must be discarded as fatally flawed. 

For these reasons, then, when the Data Comm Test Lab decided 
to see how well the latest 16Mbps Token Ring adaptors can deliver 
the throughput needed by today’s high-performance enterprise 
applications, it ruled out the bit-blaster approach right from the 
start. Instead, it devised a new benchmark that includes LU6.2 
(IBM’s peer-to-peer protocol), OS/2 2.0 with Version 1.0 of Ex- 
tended Services, and the Network Device Interface Specification 
(NDIS) — the emerging open standard for network adaptors. This 
is the first time that NDIS has been put through its paces to get a 
sense of what sort of performance it can deliver. 

All in all, a total of 50 Mbytes of data were shunted between 
applications running on a pair of 80486-based PCs configured as 
Advanced Peer-to-Peer Network (APPN) End Nodes (another in- 
dustry first). A wealth of different-sized frames were used, ranging 
at the low end from the 256- and 1,024-byte exchanges commonly 
used for terminal emulation, through the 4,000- and 8,000-byte 
frames associated with large file transfers, to (wherever possible) 
the 16,000 byte behemoths that approach Token Ring’s theoretical 
maximum. The Lab also looked at factors affecting overall through- 
put, including frame size, the number of frames sent in between 
acknowledgments, and memory-access scheme. 


Surprise Endings 
When all the tests were complete and the results tallied, the Lab 
made some startling discoveries: 
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= Although Ethernet adaptors are now truly commodity products 
thanks to their large installed base and continuing high sales 
volumes, their Token Ring counterparts exhibited an unexpect- 
ed range of performance, with the fastest adaptors outpacing the 
slowest by almost 1 Mbyte/second. 

= Many adaptors could not accommodate the larger frames char- 
acteristic of high end, peer-to-peer computing and the most ef- 
ficient means of transferring data. 
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= Although the new Tropic (Token Ring 
Protocol Interface Controller) chip set 
from IBM and National Semiconductor 
was expected to deliver unprecedented 
performance, it turns out there’s more to 
throughput than silicon. The third-party 
Tropic implementations the Lab looked 
at exhibited lacklustre performance, yet 
IBM — by combining Tropic with en- 
hanced memory access and finely tuned 
drivers — has shown that its chip set can 
turn an ISA adaptor into a real screamer. 
Given the diverse applications found on 
today’s corporate networks, the only way to 
accurately assess performance of 16Mbps 
Token Ring adaptors is by seeing how well 
they handle a mix of representative frames. 
The Data Comm Test Lab’s Tester’s Choice 
awards earned by the top performers this 
time out reflect this belief. All products 
were scored for their abilities with 256-, 
512-, 1,024-, 2,048- and 4,096-byte frames. 
Each category was weighted according to 
its importance, and all scores were aver- 
aged. One award went to an ISA adaptor — 
IBM’s peerless Token Ring Network Adap- 
tor If — and a pair of prizes went to MCA 
cards —the P1892 Network Interface Card 
from Proteon, and the Token Ring Adap- 
tor/MC from Thomas-Conrad. 


The Outer Limits 


The Lab decided to limit testing to products 
for either ISA or MCA (the most popular 
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buses on the market), looking at adaptors 
from eight vendors (seven ISA, nine MCA). 
No vendors that simply re-label another 
supplier’s product were asked to supply 
adaptors. Further, only manufacturers firm- 
ly established in the Token Ring market or 
those with products that boast new technol- 
ogy or features were contacted. This last 
criterion is admittedly subjective; the Lab 
made its choices based both on market share 
and on its own knowledge. Still, only a few 
vendors were left out. 

The 16 products examined are a good 
cross-section of what the market has to offer 
(see Table 1 above). The technology used to 
build Token Ring adaptors can be roughly 
grouped into four categories, and the Lab 
looked at products from each. (Thus, even 
network managers considering an adaptor 
the Test Lab didn’t evaluate should have no 
real problem applying the Lab’s findings to 
other products). 

Placed in the first technology category 
are Token Ring adaptors that make use of 
the chip set and drivers developed by Texas 
Instruments (TI). Third-party suppliers of 
adaptors, bridges, and routers began to work 
with TI’s hardware and software soon after 
IBM introduced Token Ring networks in 
1985. Digital Communications Associates 
is the only vendor in this category whose 
product the Lab checked out. 

In the second category are Token Ring 
adaptors that use TI hardware and optimis- 


ed software drivers, a group that includes 
Madge Networks, Olicom and Proteon. 

In the third group are Token Ring adap- 
tors that use the new Tropic chip set built 
by IBM and distributed through National 
Semiconductor. IBM has been making its 
own chips for years, but only recently de- 
cided to sell silicon to outsiders. It repre- 
sents a welcome second source for Token 
Ring chip sets, and its entry into the market 
is one reason for the recent speculation that 
higher-performing adaptors will soon be 
available. 3Com puts Tropic to work in its 
adaptors, and Madge has added an entire 
line of ISA and MCA adaptors built with 
Tropic — its Straight Blue adaptors. 

In the fourth group are Token Ring adap- 
tors that use proprietary chips and software, 
like Standard Microsystems Corporation. 


The Performing Arts 


Since Token Ring adaptors do little else be- 
sides move data from one location to an- 
other, performance is a major factor affect- 
ing purchasing decisions. Other issues, like 
how easily an adaptor can be installed and 
configured, are secondary considerations. 
Other key areas, such as network manage- 
ment and interoperability, will be addressed 
in future tests. 

Performance is affected by a number of 
variables. Some, such as the chip set used, 
memory-access scheme, or degree to which 
the drivers have been optimised, are beyond 
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a network manager’s control. Others, parti- 
cularly the size of the frame that the adaptor 


sends across the network and the number of 


frames that can be sent before an acknow- 
ledgment is returned, can often be fine-tun- 
ed by users. 

In general, the larger the frame, the more 
efficient the data transfer. Since every frame 
processed by the adaptor exacts some per- 
formance overhead, fewer frames sent ac- 
ross a network mean less wasted bandwidth. 
Frame size is usually controlled by the com- 
munications software used with an adaptor. 
Token Ring LANs allow a maximum frame 
of about 18,000 bytes. 

It’s important to realise that specifying a 
large frame merely gives the adaptor the 
option to use that size if necessary. Smaller 
frames will be used automatically if needed. 

Window size, like frame size, is usually 
controlled by the communications software. 
It specifies how many frames can be trans- 
mitted before an acknowledgment must be 
sent to confirm error-free reception. Most 
comms packages, including the one used by 


the Test Lab, come with a default setting of 


1 (an acknowledgment must be returned for 
every frame sent). This default is a ‘safe’ 
setting insofar as there is virtually no chance 
of overrunning buffers or overloading a net- 
work. And should an error occur, only a 
small amount of data must be retransmitted. 
On the other hand, setting the window to 
1 severely compromises performance by 
making the application wait for each frame 
to be acknowledged. For this reason, the 
Lab chose a setting of 8 for these tests, the 
maximum allowed by Extended Services. 
Again, the setting indicates the maximum 
window size, not the required size. 


In and Out the Window 


In order to illustrate how frame and window 
size affect performance, the Lab transferred 
50 Mbytes of data between PCs using a pair 
of Olicom MCA adaptors. The actual trans- 
action ships 100,000 bytes of data; it was 
repeated 500 times in order to develop a 
benchmark for sustained throughput. That 
benchmark gave the Lab a value measured 
in megabits per second, which was used to 
estimate the relative transfer time needed to 
move 25 Mbytes of data (see Table 2). The 
exchange was made using three different- 
sized frames (1,024, 2,048 and 4,096 bytes) 
and eight different windows (set from | 
through 8). What the Lab discovered is that 
larger frames drastically improve perfor- 
mance. Even with the window throttled 
back to 1, increasing the size of the frame 
from 1,024 to 4,096 bytes slashed estimated 
transfer time from 54 to 31 seconds. 
Performance improvements are equally 
dramatic when the size of the window is 
increased. The file transfer using 1,024-byte 
frames took 54 seconds with the window set 
to 1; this time was cut almost in half as the 
window size was increased. Similarly, when 
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Figure 2: ISA Token Ring Adaptors 
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4,096-byte frames were used, file transfers 
took 31 seconds when the window was set 
at 1, which dropped to 18 with the window 
set to 3. (Because of the characteristics of 
the application and the networking gear, 
once the window setting was changed to 4, 
no further improvements were observed.) 
By choosing an adaptor that lets larger 
frames be specified and setting the comms 
software for larger windows, it is possible 


to boost performance significantly. Most of 
the vendors tested support frames of up to 
4,096 bytes. 

3Com’s MicroChannel version of the 
Tokenlink III adaptor and Madge’s Straight 
Blue MCA adaptor do not accommodate 
4,096-byte frames, which is a significant 
shortcoming. (More accurately, if these 
adaptors handle 4,096-byte frames, neither 
the Lab or the vendor’s US technical sup- 
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port staff were able to figure out how to set 
the adaptors correctly.) 

As the Lab discovered, improved perfor- 
mance can be had all the way up to and 
including 8,192-byte frames. Unfortunate- 
ly, Thomas-Conrad, DCA, Olicom and IBM 
were the only MCA vendors who supported 
this size. On the ISA side, only IBM, Oli- 
com, Madge, 3Com, and DCA accommo- 
date 8,192-byte frames. Other vendors said 
they were working on this capability. In this 
round of tests, 4,096 bytes was the largest 
frame used in determining the Lab’s Test- 
er’s Choice awards. 


Getting on the Bus 


The way an adaptor transfers data to and 
from the host PC’s memory also can affect 
performance. Bus mastering (also often re- 
ferred to as direct memory access, or DMA) 
and shared memory are the most popular 
schemes. With the former, the adaptor is 
intelligent enough to seize control of the PC 
bus and actually oversee transfers, thus free- 
ing the PC’s CPU for other tasks. In other 
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words, transfers from the adaptor’s buffers 
to PC memory can be accomplished in just 
one step. 

If a Token Ring adaptor doesn’t use bus 
mastering, it most likely employs shared 
memory. With this approach, the adaptor 
moves data from the network into onboard 
memory and then instructs the PC’s CPU to 
copy it to main memory. The two-step pro- 
cess is overseen by the PC’s CPU. 


New World Order 


As discussed, the Lab was particularly con- 
cerned with addressing the short-comings 
of typical Token Ring adaptor tests. Such 
efforts usually employ a frame generator or 
a program like Perform 3 from Novell to 
create test data for the adaptor to transmit. 
Perform 3, or any other NetWare-based 
test program, was ruled out for several reas- 
ons. For one thing, Novell’s IPX/SPX pro- 
tocol stack is not a top performer. What’s 
more, NetWare’s maximum frame size is 
roughly around 4,000 bytes; as indicated, 
larger frames on Token Ring networks can 


significantly boost performance. Finally, 
no corporations use NetWare alone. 

Instead, the Lab chose a pair of public- 
domain LU6.2 applications to generate 
realistic test data. Called BFILECLL and 
BFILESVL, they were downloaded from 
IBM’s APPC Developer’s Forum. 

The applications have all the functions 
and characteristics needed to accurately 
simulate typical corporate computing en- 
vironments. By requiring acknowledge- 
ments, they mandate two-way communi- 
cations. They’re high performance: The 
LU6.2 stack has achieved throughput to 
12Mbps, or roughly 75% of the available 
bandwidth on a 16Mbps Token Ring LAN. 
Further, the LU6.2 applications also allow 
frame sizes to 16,000 bytes. 


The Test Bed 


Separate test beds were constructed with 
ISA PCs and with MCA PCs. The former 
were IBM PS/Valuepoint PCs with 25MHz 
80486SX processors and equipped with 8 
Mbytes of RAM. The latter were IBM PS/2 
Model 76s with 33MHz 80486s and 8 
Mbytes of RAM. The PCs ran under OS/2 
Version 2.0; IBM’s Extended Services 1.0 
supplied the LU6.2 protocol stack. We sel- 
ected OS/2 because it is a high-performance 
operating system and is preferable to DOS 
for LU6.2 applications. 

The tests were described to the vendors 
before they were run and the adaptors con- 
figured according to vendor instructions. 
All but one vendor said to use default para- 
meters. After they were shown preliminary 
test results, though, some asked that some 
parameters be changed. The changes were 
made and the tests repeated. 

Performance was measured by LAN 
analysers connected to the Token Ring. A 
Foundation Manager from Protools record- 
ed the average bytes and frames-per-second 
counts. A DA-30 from Wandel & Golter- 
mann Technologies was used to verify the 
frame rates, and a Sniffer from Network 
General made sure the adaptors were ac- 
tually delivering the frame sizes that they 
were Set for. 

The Lab ran seven tests on each adaptor, 
each of which was repeated at least twice to 
ensure consistency. Essentially, the tests 
differed in that the LU6.2 communications 
software was set to use different frame 
sizes. This was done by varying the SNA 
RU (Request Unit or Response Unit, de- 
pending on what the frame carries). RU size 
determines the portion of an SNA frame 
dedicated to data. Thus, the actual frames 
on a network are slightly larger than the RU, 
because SNA, LLC (Logical Link Control), 
and MAC (media access control) headers 
take up some room. For example, an RU of 
256 bytes produces a frame of 283 bytes. 
The test suite consisted of seven different- 
sized RUs: 256, 512, 1,024, 2,048, 4,096, 
8,192 and 16,384 bytes. 
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Compare the specs and features of 
Newport’s LAN2LAN internetwork 
solutions and you'll see that 
nothing else comes close to 
combining so much sheer 
capability and performance 
at such competitive costs. 
Versatile LAN@LAN/MPR 
routers do both routing and bridging. As 
Standalone routers, they easily connect 
networks using NetWare, LANtastic, 
LAN Manager, LAT, DEC, Banyan Vines 
and other operating systems. Both 
LAN@LAN/MPR and LAN@LAN/Mega use 
PPP. This provides complete interoperability 
with existing routers, while allowing network 
expansion at significantly lower cost. 


LAN2LAN/Mega routers for 
NetWare platforms save costs 
in “outer LAN” configurations 
because they can be installed in 
a remote file server. You dont 
have to buy a separate PC, 
monitor, or NIC card. 

The unique LAN?PC router gives you 
high speed connections from your LAN to 
remote PCs. It supports data compres- 
sion, IPX, IP, and AppleTalk routing 
protocols, as well as HDLC, X.25 and PPP 

WAN protocols. 


LAN2LAN routers let 


READERS 
* OT: C ‘(els =” you buy what you need 
ei a now, then upgrade in the 


field later. Over 10,000 


LAN2LAN routers are installed worldwide, 
proving their capabilities year in, year out. 

LAN@LAN solutions. Find out about the 
power of high performance, low cost 
internetworking. 


(02) 901 3655 


Fax: (02) 906 2247 





LAN SYSTEMS 


TOKEN RING ADAPTORS 


Test Results 


Overall, the Lab found that many of the 
adaptors evaluated deliver first-rate perfor- 
mance. The real screamers in the Micro- 
Channel group when tested with the 4,096- 
byte frames most suited to file transfers 
were Proteon and Thomas-Conrad, which 
finished in a near dead heat, with 12.1 and 
12.0Mbps (see Figure | on page 111). Oli- 
com wasn’t far behind, with 11.3Mbps, fol- 
lowed by Madge’s Smart Ringnode, with 
10.6Mbps. Standard Microsystems deliver- 
ed 9.1Mbps, while IBM reached 8.4Mbps. 
DCA’s Irmatrac adaptor was at the bottom, 
with 4.6Mbps. As noted, neither Madge’s 
Straight Blue nor 3Com’s Tokenlink III sup- 
ports 4,096-byte frames. 

The top ISA adaptor when tested with 
4,096-byte frames belonged to IBM, which 
led the pack with a throughput of 9.4Mbps; 
Proteon and Olicom followed, with almost 
identical performances of 8.3Mbps and 
8.2Mbps (see Figure 2 on page 111). Perfor- 
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RU size = 512; 
actual frame size = 539 bytes 





mance decreased steadily, but not dram- 
atically: the Smart Ringnode from Madge 
rated 8.0Mbps; Standard Microsystems, 
7.5Mbps; and 3Com, 6.8Mbps. DCA was 
last, with a throughput of 3.2Mbps. 

The top MCA adaptors when tested with 
5 12-byte frames were Madge’s Smart Ring- 
node and Olicom’s MC 16/4 (see Figure 3). 
Apart from last-place finishers Standard 
Microsystems with 3.8Mbps and DCA with 
3.0Mbps, the rest of the vendors were right 
on the heels of the leaders. 

IBM once again nabbed the top spot 
among ISA adaptors when tested with 512- 
byte frames, with a throughput of 3.7Mbps 
(see Figure 4). Olicom, which came in at 
second spot, delivered 3.3Mbps. DCA fin- 
ished in last place, with 2.2Mbps. 

The slower performance of ISA adaptors 
can be attributed to several factors, includ- 
ing the Lab’s choice of PCs. ISA perfor- 
mance also may be influenced by vendor 
design decisions. Unlike the EISA bus, the 
ISA bus is not regarded as an interface for 


RUsize=512; 


actual frame size = 539 bytes 


Kevin Tolly is a director of the Data Comm 


high end servers, so there may not be as 
much concern with performance when de- 
signing products. 


Weighted Winners 


As mentioned, the Lab used performance 
with 256-, 512-, 1,024-, 2,048- and 4,096- 
byte frames to determine the winners of the 
Tester’s Choice awards. But not all frames 
are equally representative of the traffic typi- 
cally found on corporate internets. Thus, the 
Lab also decided to weight the five dif- 
ferent-sized frames used in its tests to rep- 
resent their importance to enterprise traffic. 

The largest frames were deemed to be 
the most significant: A weighting of 50% 
was assigned to 4,096-byte frames, fol- 
lowed by 20% for 2,048-byte frames, 15% 
for 1,024 bytes, 10% for 512 bytes, and 5% 
for 256 bytes. The top adaptor in each 
category was awarded a 10, and the scores 
for all other suppliers were determined by 
dividing their throughput into the leaders. 
In other words, a vendor that scored a 9.4 
achieved 94% of the throughput turned in 
by the top vendor. Finally, a composite 
score was determined for each vendor 
which formed the basis for the Tester’s 
Choice awards. When it came to MCA ad- 
aptors, Thomas-Conrad and Proteon fini- 
shed top, with composite scores of 9.8 and 
9.5 (see Table 3 on page 112). In the evalua- 
tion of ISA offerings, IBM took top place 
across the board (see Table 4 on page 112). 

Even though it didn’t use the results to 
determine Tester’s Choice awards, the Lab 
did look at performance with 8,192- and 
16,384-byte frames. It found that throughput 
increased dramatically with 8,192-byte 
frames (just as it did as frames were in- 
creased from 256 to 4,096-bytes). Among 
MC adaptors, Thomas-Conrad achieved a 
performance of close to 12.8Mbps; Olicom, 
nearly 12Mbps; IBM, 8.4Mbps; and DCA, 
4.6Mbps. No other MCA vendors supported 
8,000-byte frames. Among ISA products, 
IBM delivered 9.8Mbps; and Olicom, 9- 
Mbps. Madge and 3Com both achieved 
6.9Mbps; and DCA 3.1 Mbps. Given the per- 
formance improvements with these frames, 
vendors unable to accommodate 8,192-byte 
frames should be looking at addressing this 
short-coming as soon as possible. 

It’s another story with the large 16,384- 
byte frames. At this point, throughput began 
dropping off: The data load was too much 
for the adaptor; buffers proved inadequate; 
and moving data from one internal location 
to another became a sluggish procedure. 
Thomas-Conrad’s MCA adaptor topped out 


| a1l2Mbps; Olicom peaked at 8.8Mbps; and 


DCA made it to 4.4Mbps. On the ISA side, 
IBM’s adaptor reached 9.5Mbps; Olicom, 
8.2; Madge, 7.3Mbps; and DCA, 3Mbps. 


Test Lab and President of InterLab. He is 
based in Sea Girt, New Jersey. 
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From the LANGg 
of Solutions 


At LANNET we asked, "Can't we build From the beginning we've been » Dataplex 


a LAN where valuable information responsive to the demands of ia 3333 Fax: (03) 210 3399 
and computer resources can be end-users and network managers of nay: 
shared, easily configured, convenient small, mid-sized and large local area a (02) 349 3911 Fax: (02) 349 7747 
to implement — yet reliable for the networks for greater flexibility, 
most mission-critical applications?’ reliability and manageability. Today 
We put our best minds to work and we produce devices capable of 
the result was the creation of our supporting multiple protocols, various i 
complete range of LAN connectivity media types and different topological Member of the Ipex Group 
oroducts. schemes. Its a new world of cacianirine: 
networking when you move into Tel: (03) 242 5050 Fax: (03) 242 5055 
LANNET's LANg of total solutions! svaney: 





Tel: (02) 319 2755 Fax: (02) 699 8004 


LANNET Data Communications 

Intl. Headquarters: 

Atidim Technological Park, Bldg. #3 Tel Aviv, ISRAEL. 
Tel: 972-3-6458458 Fax: 972-3-5447146 


—LANNET 
= DATA COMMUNICATIONS LTD. 
We Keep You Connected 





© 1992 LANNET Data Communications Ltd. 
MultiNet, MultiMan and LANgare trademarks of LANNET Ltd. 
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You are now ready 
tor the |.T. Networks 
of the future. 


Designed to Enhance Your 
Performance and Productivity. 
A KRONE Cabling Solution has 

one aim; 

To fit your network, giving it the 
flexibility to grow with your 
business, as well as with the 
constant changes in today’s |.T. 
technology. 

Rest assured, you'll have a more 
than capable, non-proprietary 
wiring system supporting your 
network. 

A wiring system that’s totally 
capable of handling 100MHz data 
traffic. 

A system compliant solution that 
exceeds genuine Category 5 
performance, comfortably. 

A system that will provide the 
productivity you demand of your 
network. 





The First Class Products and 
Support You Need. 

KRONE’s leading edge thinkin 
has produced products designed to 
integrate with, and enhance, your 
system 

The new 24 Port Patch Panel. 

The SM-K Surface Mounted 
Outlet in both single and dual 
formats - 

And the ground breaking KRONE 
LSA-PLUS PROFIL Module 
Mounting System. 

A full complement of component 
Supply assures you of the network 
Support you need. 

Complemented by an extensive 
local and international distribution 
network, your prompt supply is no 
problem. 

And when it comes to 
installation, your KRONE Cabling 
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Solution will have the added 
Support of KRONE’s network of 
First Class Installers and Suppliers. 

Quality, You're Assured of. 

A KRONE Cabling Solution, in 
fact every KRONE product, is 
Quality Accredited to the 
International Standard ISO9002 
and AS3902. 

Products that are developed, 
designed and manufactured in 
Australia. 

So, you can breathe easy, 
knowing your network has the 
wiring system that will handle 
today’s demand ... and breathe 
new life into it for tomorrow's 
challenges. 

It’s the wiring solution you can 
rely on. 

Your right solution. 


KRONE (Australia) TECHNIQUE 
PTY LIMITED ACN 002 047 181 
P.O. Box 335 WYONG NSW 2259 


Telephone: (043) 88 4422 
Facsimile: (043) 88 4499 
Help-Desk: (008) 801 298 


KRONE IS A QUALITY ENDORSED AUSTRALIAN MANUFACTURER TO ASO3902/ISO9002 
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Building an 
pen, Standard 
Network 





STANDARDS-BASED NETWORKING __ 











Vendors use the words with enthusiasm, but what exactly do ‘open’ 
and ‘standard’ mean when applied to LANs? Is it practical or even 
possible to build an open, standard local area network? 


his article started as an answer to a question from one of my 

clients. Knowing full well that I have been preaching the use 

of — and strict adherence to — appropriate standards much 
longer than has been fashionable, my client neatly hoist me with my 
own petard. He asked me whether it was practical to build an open 
network system based completely on real standards. For some time 
now, the whole IT industry and network vendors in particular have 
been preaching the benefits of ‘open systems’ and ‘standards.’ Every 
vendor seems to have the ultimate in the latest bells and whistles. 
Furthermore, it’s an open system so you can blow all the whistles 
and ring all the bells yourself. The open system is also standard so 
everyone else will be able to hear your bells and whistles. Great, but 
just what is ‘open,’ what is ‘standard’ and, assuming you can build 
an open system based on standards, why would you? 

A strict definition of the term ‘standard’ is a definition of some- 
thing published by an organisation like ISO, IEEE, CCITT, ANSI, 
etc. For reasons which will become obvious I am forced to adopt a 
more pragmatic, and in some ways conservative, definition. I find 
it useful to define a standard as a practical definition which is not 
under the actual or effective control of a proprietary interest. I con- 
sider a standard practical if mature implementations of that standard 
exist. Under this definition, the TCP/IP suite can be considered a 
practical set of standards although the Internet is not a standards 
body. On the other hand, the OSI protocols, which are unques- 


tionably standards, are only just beginning to become practical and ~ 


therefore in general I would choose TCP/IP over OSI at present. 

My definition of ‘open’ is as pragmatic as my definition of 
‘standard.’ I consider a system to be open if its manufacturer makes 
complete technical information and, where appropriate, tools avail- 
able to end users, developers and competitors. These two defini- 
tions are not mutually exclusive, but they are interdependent. It is 
quite possible for a system to be open and non-standard or open 
and standard. It is not possible for a standard to be anything but 
open. For example, Microsoft’s Windows is unquestionably open 
since it has made SDKs (software development kits), resource kits 
and numerous books available with no restriction other than pur- 
chase price. However, Windows is controlled by Microsoft and 
therefore is not a standard under the definition above. On the other 
hand, X Windows (a de facto industry standard to control the dis- 
play of bit-mapped display devices) in its various forms satisfies 
both my definition of open and standard. 

The desktop is the first place you will have to choose building 
blocks for your system. In most cases you are going to be looking 
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for a GUI environment and your available choices will be Micro- 
soft’s Windows, Apple’s Desktop and a variety of interfaces which 
I will simply refer to as ‘X Windows.’ While Apple’s Desktop is a 
more mature product than Microsoft’s Windows it fails my standard 
criteria for the same reason as Windows; it is controlled by a 
proprietary interest — Apple. The various X Windows implemen- 
tations are, by the criteria given above, practical standards, they are 
more cost effective — that is, they give a better price/performance 
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For Networks, 
MPA has the Banyan 





































































































































































































































































































Banyan is the network system that has set the whole world talking. It’s designed to begin small and grow 
easily, quickly and inexpensively. That’s why Compaq have been using it since 1987. os 
At one stage they were adding a server every day somewhere in the world. Now, 7 


with 11,300 network resources to look after, administration has to be simple and 





responsive. That’s powerful. That’s Banyan — networking without limits. MPA take 


SIMPLY OUTSTANDING 
an outstanding product, add outstanding technology, and deliver outstanding service. TECHNOLOGY 


MPA. 37-51 Lusher Road, Croydon 3136, Australia. 
Melbourne (03) 724 4444, Sydney (02) 906 4499, Perth (09) 4811222, Brisbane (07) 832 4065, Canberra (06) 243 5119, N.Z. (9) 358 2888. 
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Two Approaches to Building a LAN 


Is it possible to put together a standards-based 
LAN? This figure illustrates two possible ap- 
proaches to a typical networking scenario: The 
key on the left hand side identifies the most 
likely hardware found in a standards-based 
approach; the key on the right side identifies a 
common hardware configuration found in a us- 
ual, but non-standards-based approach. 
The figure depicts a LAN (strictly speaking, an 
internet since it uses routers) which spans a 
multi-story building. Each floor of the building 
contains two ‘workgroups’ of 50 users each. 
Each workgroup has a single server/host. Ser- 
ver/hosts and desktop machines are connect- 
ed to a hub which is capable of supporting a 
router which will route TCP/IP or IPX/SPX. 
Note that due to the choice of protocols/NOSs 
such hubs can be sourced from most major 
vendors in each case. 
The LAN features a dual fibre backbone which 
connects directly to the routers. This configura- 
tion provides a degree of tolerance to cable 
damage, particularly if separate risers are to be 
used. The dual backbone is also easily con- 
verted to an FDDI ring should extra bandwidth 
be required in future. If this conversion is made 
only the router modules need be replaced. The 
only differences between the two LAN config- 
urations are the server/hosts and the machines 
on the user’s desktops. 
The average corporate PC clone costs around 
$4,200 (excluding tax) including network adap- 
tor and with DOS/Windows installed. Typically 
around $1,000 worth of applications are added 
to this. The recommended retail price of an 
Australian designed and built Labtam 300 X 
terminal is $5,590 ex tax. For an installation of 
this size, application software prices are still 
roughly double those for a PC — i.e. about 
$2,000 per user for something roughly equiv- 
alent to Microsoft Office. In both configurations 
each user is sitting in front of a mouse-enabled 
GUI on a 14 inch monitor with VGA resolution. 
The X terminals will draw less power and cre- 
_ate less heat than the average PC. They will 
also run silently as they don’t have fans. 
The hosts in the standards-based approach 
_ are Sun SPARCserver 10 Model 41 systems 





_ (base ur it includes 64 MBytes RAM and a Sun's 


ard el _ ae pee witt 


ces to $351, 475 or about e pric es re RF | 
Pes, an ave rage of what my clients are cu rrent- : 


er ser at RAP ex tax. Note that in a 


ratio — than a Macintosh or a PC running 
Windows. Unfortunately they are more cost- 
ly, in an average application, than the typi- 
cal corporate clone, as is demonstrated by 
the rough costs in the accompanying ex- 
ample (See the sidebar “Two Approaches to 
Building a LAN’ above). 

Where X Windows can be deployed cost 
effectively is in environments where ‘odd’ 
PC configurations would be required. For 
example, a PC in a dealing room might re- 
quire three or four monitors and a special 
purpose video card to drive them. The same 
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‘real’ network the CD-ROM and tape drive units 
might not be required on every server. : 
The servers depicted in the non-standards- 


based approach are Compaq SystemPro XLs _ 
h a1 Gbyte drive array disk, | 
|. 6 toler of RAM and a rors PAT oe and 


(model 1020) wi 


unit has to be highly reliable. A newspaper 
may require several Macintoshes with large 
screens for page layouts. A government de- 
partment may have a requirement for high 
security, high performance workstations. In 
such cases an X terminal with one large 
screen may be a cost effective solution with 
a justifiable price tag if the network required 
to support them already exists. 

An X terminal is a device which runs an 
X server, one or more protocol stacks and 
little else. An X server can be run on a DOS 
or Windows PC, a Macintosh or any form 


ly paying, however it is the difference in the 
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price per user which is of interest here. This | 


_ figure is $2,056. Adding the cost of software the 
difference becomes | 


options are requir | 
memory and disk case 


price difference Sie | _ 


of workstation. The service provided by the 
X server is, put crudely, drawing shapes on 
the screen and relaying keystrokes, mouse 
movements, etc. to one or more clients. 

In an X terminal, those clients are re- 
mote, though in other configurations (work- 
stations for example) this need not be the 
case. Communication between an X server 
run on an X terminal and its clients is via a 
network and the protocol stacks in the X 
terminal and application hosts. The process- 
ing associated with your application hap- 
pens on a host. Physically, this is exactly the 
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same as having a PC attached, via a network, 
to a server. The difference is that the server 
in a PC network need be little more than a 
very fast data store. Little use is made of the 
server’s processing power. Given that the 
transmission system is the same in either 
case and provided the cost of the boxes you 
have to put on individual desktops to per- 
form the functions required is similar; then 
in either case it is the cost of the central box, 
its software and its practicality which deter- 
mines whether or not you choose an open, 
standard solution — i.e. X Windows — or a 
proprietary solution — i.e. a Mac Desktop 
or your favourite PC network operating sys- 
tem (NOS) and Windows. Make no mistake, 
all PC NOSs are proprietary. Since there is 
no standard PC operating system/environ- 
ment there can be no standard PC NOS. 

Realistically, the ‘central box’ in the X 
terminal example above will not be ‘central’ 
or singular. In a PC network you can attach 
a couple of hundred PCs to a network with 
two or three servers in some central location 
and the system will work. This is very poor 
design which will result in less than op- 
timum system performance, but the system 
will be useable. In an X Window environ- 
ment bad design simply will not work. X 
terminals generate large amounts of rela- 
tively small packets. If all of this traffic is 
going to just one or two hosts you will 
swamp those host’s network adaptors. If 
your network is very large, or the bandwidth 
of your bridges and routers is relatively low, 
you risk swamping them too. That is why 
the manufacturers of bridges and routers 
give performance figures in terms of pack- 
ets per second. To support an X environ- 
ment properly you must implement a work- 
group computing model. 


Inventing the Workgroup 


Contrary to popular marketing, the PC in- 
dustry did not invent ‘workgroup comput- 
ing.’ In EDP/MIS terms it is known as ‘de- 
partmental processing’ and it’s been around 
since the late ’70s at least. Whatever you 
chose to call it, the basic idea is that most of 
the processing requirements for a group of 
people be provided locally with respect to 
the group. This provides better response to 
members of the group and conserves back- 
bone bandwidth without restricting access 
to remote resources. 

There will always be DP tasks which 
cannot be economically performed locally. 
The classic EDP/MIS solution is to link de- 
partmental processors — ‘workgroup plat- 
forms’ in PC-speak — in a hierarchical sys- 
tem controlled by a process running beside 
the company’s core systems on a mainframe 
in the head office basement. This is also 
known as SNA. There is actually no reason 
whatsoever for a hierarchical system topog- 
raphy. If a core system is required by a 
number of departments then you can either 
distribute it across the departmental plat- 
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forms or run the system on a single host and 
provide it as a ‘service’ to the rest of the 
system. This is in fact the way the designers 
of SNMP intended that it be implemented. 
The two approaches can be mixed easily. 
If you prefer to think in terms of PCs read 
‘workgroup’ for ‘department.’ As the orig- 
inal idea emerged at a time when the stand- 
ard desktop machine was a ‘dumb’ terminal 
it does not assume that each user will have 
exclusive use of aMFLOP-capable CPU. On 
the other hand, it does not assume that they 
won teither. As a result, the peer-to-peer PC 
environment, or the ‘client-server comput- 
ing solution’ or even ‘distributed processing 
platform,’ and an X environment are valid 
implementations under the model. 
Assuming that you now have or intend 
to build a network in which you distribute 
your servers then you have the option of 
using X Windows or a PC NOS. If you im- 
plement X Windows then you eliminate 
your dependence upon a single processor 
architecture. X terminals are available from 
several vendors who use CPUs from Intel, 
MIPS and others, along with products de- 
veloped in-house — e.g. Digital, Hewlett- 
Packard etc. You also have the option of 
placing a completely expendable unit on a 
user’s desktop with less impact on your ser- 
ver/host than a diskless PC. Unlike a PC 
with a disk, if there is a hardware fault you 
will never have to worry about reinstalling 
software. Your application software can al- 
so be run on a variety of platforms instead 
of being restricted to an Intel-based PC. 
Your workgroup platforms can be SPARC- 
servers, VAXes, HP9000 or Compaq Sys- 
temPros running SCO Unix, for example. 


A Question of Protocol 


Whether or not you choose a distributed 
computing model, the operating system(s) 
and applications you will have to run will 
be proprietary. Each vendor is in business 
to sell product. The only way to do so is to 
make a ‘better’ product than the opposition 
and to then sell the differences. If every 
word processor on the market had to have 
exactly the same features, price would be 
the only difference and the result would be 
that the company with the most cash could 
eliminate all opposition by starting a price 
war. Even a standard document format 
presents problems. Consider ASCII text as 
a ‘standard’ document format. How do you 
store bold or italic text? What good is it for 
writers who use mathematical characters? 
Standards, by their very nature, are the 
lowest common denominator. They are a 
foundation; not a complete structure. As a 
result, all word processors support ASCII 
text, but nobody would dream of using it as 
a default format. You can choose applica- 
tions which support standards, just as you 
can choose operating systems which sup- 
port them. You can also develop applica- 
tions in languages for which international 


standards exist. This will give you the great- 
est choice of platforms to run them on. 

From a network perspective the most 
important standards which operating sys- 
tems, and, to some extent, applications must 
Support are protocol standards — which 
brings me to the TCP/IP vs OSI debate. 

There are a couple of points which must 
be made about the emergence of OSI and 
the existence of TCP/IP. The first is that you 
will one day require an application which 
necessitates OSI. The second is that, like 
Unix and Fortran, TCP/IP will never die. 
The reason for the latter is that the TCP/IP 
suite is just too useful, too widely imple- 
mented in too many unique applications 
and has too many shareware implementa- 
tions — especially on the Internet. 

The TCP/IP suite is the Swiss Army 
knife of protocol suites, basically a simple 
idea which has grown over the years to 
support a range of useful gadgets. Unfor- 
tunately there are some gadgets which just 
can’t be bolted on to the basic platform. An 
example is teleconferencing. 

Teleconferencing requires the ability to 
transmit real time image data. To do this via 
a company network, which will be carrying 
all manner of other data, means transmitting 
30 colour frames, of at least television qual- 
ity, per second plus stereo sound. The band- 
width required is not the problem, deliver- 
ing 30 frames per second every second is. 

IP routers and MAC layer bridges have 
no way to distinguish the data associated 
with your teleconference from electronic 
mail or a file transfer, and since there is no 
way to identify a given type of traffic there 
is no way to give it any priority. The result 
is that you may get 30 frames for the first 
second, two the next and 47 the one after 
that. This would not be a problem if the data 
were, for example, a movie or a training 
video. All that would be required would be 
an enormous buffer at the receiving station 
to ‘smooth’ out the rate at which the frames 
were received. Such a buffer would effec- 
tively introduce a time lag. For a ‘canned’ 
video presentation this would simply be per- 
ceived as a delay between the user’s request 
for display and delivery of the presentation. 
In a real-time teleconference this time lag 
would be very disconcerting to say the least. 

The only way to eliminate this problem 
is to define a protocol which allows a dis- 
tinction to be made between different forms 
of traffic and different data transmissions 
— 1e. my teleconference and yours, our 
teleconferences and their electronic mail — 
so that real-time data can be delivered at a 
fixed rate. This problem, known as band- 
width reservation, has been the subject of 
research for some time. 

To allow for bandwidth reservation in a 
TCP/IP environment would mean rewriting 
IP, TCP and probably adding some third 
protocol. This in turn would mean rewriting 
large chunks of the TCP/IP Internet Pro- 
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From mainframe 


to mouse, 
MOD-TAP makes 
the connection. 


Communications cabling is a subject we 
know better than anyone. In fact we invented the 
Integrated Communications Cabling System which 
has become the standard all around the world. We 
make the equipment and connect up the buildings 
and offices of the world’s biggest corporations. 


Vendor independent 

Our strength is our 
freedom. We are the 
champions of Open Systems 
Integration architecture across 
our UTP, OSTP and Fibre 
Cabling platforms. Endorsed 
by more than 36 LAN and 
mainframe manufacturers, they 
suit any system including IBM, 
DEC, HP and all the big names. 


Domino line 

Architects love our range because of the 
variety of colours and styles. Engineers know it 
as the fully engineered, independently tested and 
most densely packaged modular system. Managers 
like its reliability, installers know it’s well 
documented and easy to install. | 


The MOD-TAP solution 


Look at the universal cabling platform shown 
here. LAN equipment can be introduced at any 
level using industry-standard patch cords — and 
no additional cabling products. 


Made in Australia 

Our presence in Australia has grown over five 
years — today we have our own manufacturing 
facilities and products, as well as a full inventory 
of the world’s biggest range of cabling products. 
Call for our catalogue and talk to our systems 
specialists, before yuur next project. 





250 High Street, Melton 3337. 
Telephone: (03) 747 8322. Facsimile: (03) 747 8627. 
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STANDARDS-BASED NETWORKING 


tocol Suite. Those readers who have been 
following Alan Lloyd’s OSI Tutorial col- 
umn in these pages will be aware that OSI 
is being defined to take these sorts of prob- 
lems into account. 

Another reason you will have to deal 
with the OSI suite is that any protocol which 
is to be implemented on a commercial basis 
by the members of CCITT and other service 
providers must have some billing mech- 
anism built in. The only way to ‘charge’ for 
TCP/IP network usage is by relating the 
charge to the bandwidth of the network link. 
The reason for this is that billing simply 
never occurred to the people who wrote the 
TCP/IP suite’s standards. I believe that, if 
you want future wide area services, you will 
have to accept them in a form determined 
by the OSI protocols — if for no other rea- 
son than your telecommunications provider 
will find it easier to calculate your bill. 

One of the major issues facing OSI’s 
authors and the manufacturers of network 
products is ensuring that a relatively straight 
forward migration path exists from existing 
standards to OSI. This makes the would-be 
network builder’s choice relatively simple 
as far as TCP/IP versus OSI is concerned. 
Buy TCP/IP today and you will be able to 
switch to OSI as useful products appear. 
You will have the best chance of trouble free 
integration, migration and the widest choice 
of products in the future if you stick. to 
standards and open platforms today. 


Transmission Hardware 


Having discussed GUIs, applications, oper- 
ating systems and protocols, the element to 
consider next is transmission hardware. The 
nice thing about networking at this level is 
that vendors make little other than stand- 
ards-compliant products for the simple, and 
compelling reasons that they cannot sell 
products which do not comply and such 
products would be much more expensive to 
produce. If a hardware product is required 
by the market it must work with existing 
standards. As a result, it generally becomes 
a standard relatively quickly. An excellent 
example is Ethernet over twisted pair. Little 
product was sold until the 10Base-T — 
IEEE 802.31 — standard was adopted. Be- 
cause there was such a demand for Ethernet 
over twisted pair 10Base-T went from draft 
to standard very quickly. 

Where hardware is concerned the main 
problem for the would-be network builder 
is choosing between available standards. 
Fortunately most standards fall into basic 
categories by access type and by physical 
media. Access types are either synchronous 
or asynchronous. Examples of the former 
are ring topographies such as Token Ring 
and FDDI, while Ethernet in its various 
forms is the best example of the latter. In 
most cases synchronous topographies per- 
form best when continuous transfer of large 
chunks of data is required between a fixed 
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number of machines. Ring topologies, for 
example, were developed to interconnect 
hosts in a campus environment and they are 
still hard to beat in such situations. They 
have a stable, predictable, performance un- 
der load, allow basic management and fault 
isolation as well as providing high band- 
width. Asynchronous topologies such as 
Ethernet have been developed to handle 
terminals and a dynamic environment. Ter- 
minals generate large numbers of very small 
packets and the number active on a network 
at any time is completely arbitrary. Asyn- 
chronous access schemes also lend themsel- 
ves to far more flexible bridging and routing 
schemes than synchronous access schemes. 


Transmission Media 


Media fall into three main physical types: 
Twisted pair, coax and fibre. Twisted pair is 
either shielded (STP) or unshielded (UTP). 
UTP is the cheapest on a per metre basis, 
however its distance is limited and in some 
cases you may have to install more of it. For 
example, 10Base-2 wiring to 100 worksta- 
tions is likely to require less cable than wir- 
ing the same workstations with 10Base-T, 
since the former is a multi-drop topography. 
10Base-T, being a single drop topography, 
will be more reliable and provides an easier 
platform to manage. 

Twisted pair can also be implemented as 
a ‘balanced line’ in which a potential dif- 
ference between two conductors is regis- 
tered rather than a potential difference be- 
tween a conductor and ground. This elim- 
inates the sort of environmental problems 
which affect coaxial cable. For example, the 
potential difference between the base of a 
10 story building and its top floor will be 
several times the signal level in a, for ex- 
ample, thick Ethernet cable. Unless the 
cable is grounded the data signal will be 
swamped. Even if the cable is grounded 
there is no guarantee that local ground pot- 
ential will remain stable. Faulty or ‘noisy’ 
electrical equipment, lightening strikes, etc. 
can also lead to data loss. 

Fibre, being non-conductive, eliminates 
all these problems. The cable is also cheaper 
than thick Ethernet, easier to deploy and can 
be deployed over longer distances. As a re- 
sult, optical fibre standards such as 10Base- 
F-A/P/L and FOIRL are rapidly replacing 
copper in system backbones, many electri- 
cally hostile industrial environments and 
large networks where long hauls are requir- 
ed in spite of the relatively high cost of ter- 
minating fibre. 

Another advantage of fibre is its band- 
width. The same fibre cable which provides 
LOMbps bandwidth under 10Base-F can 
provide 1O0OMbps under FDDI. The limiting 
factor is the equipment at each end of the 
cable, not the optical pathway itself. The 
bandwidth of the optical pathway is limited 
by the laws of physics and for present cables 
that means in the gigabits/second range. 


It is Possible 

So in summary, it is possible, applications 
aside, to build an open standards-based net- 
work system. The practicality of doing so is 
determined by cost. The difference in cost 
between such a system and a largely prop- 
rietary one is proportional to how well your 
current system is planned and implemented. 
If your system has grown in an ad hoc fash- 
ion with more regard to the size of the cap- 
ital expenditure request you have to hand 
the bean counter than to future expansion 
and reliability, then you will almost certain- 
ly find that the cost of implementing stand- 
ards in the short term far beyond the scope 
of your budget. In the long term you will al- 
most inevitably have to face this cost or risk 
becoming uncompetitive. Fortunately, you 
have the medium term in which to lay the 
foundations for your future. 

If this is your situation you are not alone. 
Most PC-based networks have grown-up in 
just this fashion. Few, if any, companies 
with PC networks have given any thought 
to the future integration of voice, video and 
data on the desktop. Yet those same com- 
panies are actively investigating the imple- 
mentation and/or upgrade of separate com- 
munications systems such as voice mail, 
telephone systems, fax, telex, electronic 
mail and in some cases video. They are also 
almost inevitably investigating the devel- 
opment and deployment of distributed sys- 
tems and client-server applications. 

The cost of deploying, managing and 
maintaining these systems separately will 
undoubtedly necessitate their integration. 
This process is already well under way with 
wide area voice and data links. Multimedia 
capabilities which are largely useless today 
will probably justify their existence tomor- 
row by replacing the telephone and voice 
mail once OSI standards are defined. As 
EDI becomes a practical and universal ser- 
vice you can expect to see it displace faxes, 
telexes and telegrams — assuming that the 
law keeps up with technology. Business 
will require these services in the not so 
distant future. In order to implement them 
at a realistic cost these services will be pro- 
vided as an integrated system. In order to 
provide the platform for such integrated 
systems you must build a standards-based 
open system as soon as possible. 

In the short term, by implementing such 
a system you increase the range of products 
available to you and reduce your depend- 
ence on any given vendor or manufacturer. 
You also get a more reliable, higher perfor- 
mance system and have the best chance of 
satisfying your users’ needs which, after all, 
is the whole point of a computer network in 
the first place. 


Graeme Le Roux is a Director of Moresdawn 
Pty Ltd (Bundanoon, NSW) and specialises 
in local area network consulting services. 
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MultiPeer 


Peer to Peer LANs 


MultiPeer is an MS-DOS based peer 
to peer network operating system. 


MultiPeer provides full resource 
sharing for up to 255 workstations, 
configured as clients, servers or 
peers. It contains a built-in spooler 
for simultaneous printing, E-Mail for 
communications between users, and 
security features such as Password, 
Hidden and Read-only for all drives, 


directories, files and peripherals. 


MultiPeer provides seamless 
NetWare connectivity, and supports 
any network interface card with an 
IPX/SPX driver (including Ethernet, 
ARCnet and Token Ring). 


MultiPeer can be upgraded to 
MultiNode for terminal connectivity, 
multitasking and remote comm's. 
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Peer-to-Peer LAN 


MultiNode 


Integrated Networks 


MultiNode is an MS-DOS-based 
LAN combining MiultiPeer's 
peer-to-peer resource sharing and 
386/MultiWare's multi-user DOS 
cost-effectiveness into one integrated 
network operating system. 


MultiNode therefore enables up to 
255 PCs to be connected as a 
peer-to-peer LAN. In addition, any 
80386 or 80486 PCs can become 
386/MultiWare Hosts (called 
MultiServers) to support up to 20 
users. These terminals can be local or 
remote, with multitasking capabilities 
and access to every hard drive, floppy 
drive and peripheral on the network. 


Thus, MultiNode allows you to 
choose workstation types based on a 
particular user's requirements, not 
network limitations. 
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Integrating MultiPeer & 386/MultiWare 


(Terminal) 


MultiPeer Introductory Offer 


ta. Includes: MultiPeer Software, a 16 bit Novell Certified 
NE-2000 Compatible Network Interface Card, 
Terminators and a 3 m coax cable. 


386/MultiWare 


Multiuser DOS Networks 


386/MultiWare is an MS-DOS 
based multi-user operating system. 


386/MultiWare shares the CPU, 
memory and resources of an 80386 
or 80486 Host PC with up to 20 
users. It allows both locally and 
remotely connected terminals (or 
PCs emulating terminals) to 
multitask up to eight DOS sessions 
simultaneously, drastically increasing 
productivity. 


Built-in Remote Communications 
allow users to dial in to the network 
and access resources as if locally 
connected. 


386/MultiWare can be upgraded to 
MultiNode for 
connectivity as your 
expands. 
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These Routers Won't Let 
Your Network Down 


No Single Point of Failure. Ensure that your network stays up, 
even if a single component fails, with extensive hardware and software 
redundancy, as well as fault isolation and recovery capabilities. 


Unsurpassed Connectivity Industry-Leading 
and Interoperability. Performance. 


Create one seamless internet- 
work with support forevery ---.... J 

major LAN and WAN med- a 
ium and protocol, including SNA. 


Minimize application response 
times with forwarding perform- 
ance that scales to 480,000 pps. 
.-Our unique symmetric multi- 
processor architecture utilizes 
MC68040-based Fast Routing 
Engines and our 1 Gbps 
Parallel Packet Express. 


On-line Operational 

Servicing (Hot Swap). 
Easily replace any hardware --::--:: , 
module without taking the 


On-line Dynamic 
Reconfiguration. 
Quickly change any config- 


router out of service. uration parameter without 
taking the router off-line or 
rebooting. 

SNMP Node Management. Network Security. 


Control access to networks, 
applications, servers and 
individual users easily and 
effectively using our Uniform 


Traffic Filters. 


‘Configure, monitor and con- 
trolthe routerfromaremote 
PC or workstation with our *"’ 
windows-based Site Manager. 

It’s as easy as “point and click.” 





Investment Protection. Satisfy your growing network needs by 
adding software and hardware modules to our scalable systems, rather 
than buying new routers. Our commitment to standards ensures 
interoperability with other products, now and in the future. 


Your company’s success depends on how well your enterprise unexpected malfunctions. That’s why your internetwork 
internetwork supports mission-critical applications. You needs the most technologically advanced routers ever devel- 
need to keep your internetwork running all day, every day, oped — Wellfleet’s Backbone Link and Concentrator Nodes. 
no matter how much traffic it has to handle. Regardless For more information and a free copy of Wellfleet’s Router 


of the number and type of protocols it has to support. Evaluator, phone David Barker today, on (02) 959 1290. 


When Your Networks Are Complex, 
Your Choice Is Simple.™ 


Regardless of how often you have to make After all, you can’t afford to choose a router 


configuration changes. And regardless of that lets your network, or your company, down. 





Come and see us at ATUG ’93 Booth 501-B © 1992 Wellfleet Communications, Inc., All rights reserved. 
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Exploding the 
Myth of the 
Wired City 


Despite the predictions of futurologists, new technology has so far 
failed to dramatically change the way we live and work. Tom Forester 
examines the reasons why the reality hasn’t matched the hype. 


n arecent visit to Adelaide, where the South Australian Gov- 

ernment has the worthy intention of building a ‘multi-func- 

tion polis’ (MFP) or ‘city of the future’ on a local swamp, I 
picked out the following from the publicity blurb: ‘MFP Australia 
will be acommunications pioneer, a wired city with broadband fibre 
optic cables linking all households and businesses, enabling res1- 
dents to work at home through computer and telephone links.’ 

‘Fibre optic terminals combining the functions of a telephone, 
computer, television, video recorder and camera will enable resi- 
dents to pay bills electronically and to carry out regular chores such 
as shopping, lodging applications for licences and permits, banking 
and submitting tax returns from their own homes.’ 

‘One commercial service will be an Information Utility . . . pro- 
viding access through a wall-plug connection to a wide range of in- 
formation which could initially include tourism, transport time- 
tables, land information and general computing facilities.’ 

I’m sorry, MFP Australia, but I’m afraid I’ve heard it all before. 
I don’t know how many times I’ve read the same tired cliches about 
the ‘wired city,’ the ‘wired society,’ the ‘electronic cottage’ and the 
‘global village.’ Twenty years of such talk has produced few real 
advances — at least in the areas usually cited. 

Home working has yet to become a significant phenomenon, 
and home shopping has flopped. Millions have been lost trying to 
interest the public in videotex information systems. If we are truly 
heading toward the Wired Society, we’ll have to find some more 
promising applications than these. 


An Old Idea 


Delving into the history of the Wired City I found the idea has in 
fact been around for decades. In particular, the promotion of cable 
television in the US in the 1960s and 1970s generated many 
futuristic visions which saw economic and social benefits emerging 
from new communications networks. For example, James Martin’s 
book The Wired Society talks about new ‘electronic highways’ that 
would deliver entertainment, medical and financial services direct- 
ly to the consumer in their home. 

Cable television was seen as the forerunner of this impending 
Wired Society. Experiments with interactive cable TV were laun- 
ched in the 1970s in Japan (Tama New Town, Higashi-Ikoma), the 
US (for example, QUBE in Columbus, Ohio), in France (the Biar- 
ritz project), West Germany (BIGFON) and in the UK (Milton 
Keynes). The cable visionaries confidently forecast that within a 
few years large numbers of people would be working from home 
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and that banking, shopping and voting from home would become 
commonplace. Videotelephones would replace current models, and 
videoconferencing would replace much business travel. Electronic 
newspapers would complete the picture of life in the wired society. 


A Brave New World? 


The electronic cottage/wired city scenario was based on a number 
of different assumptions about the future development of society. 
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The proponents of the Wired Society be- 
lieved that ‘information’ of all kinds would 
become increasingly important: consumers 
would demand more and more information 
as society became more complex and sophis- 
ticated, while the economy as a whole 
would become more reliant on ‘knowledge 
workers’ who would be in the business of 
producing, manipulating and distributing 
information. New information-based ser- 
vices would play a key role in international 
trade, whilst the actual production of infor- 
mation technology would become a major 
industry in itself. 

Coupled with this belief in the importan- 
ce of information per se was the claim that 
the new electronic technologies would have 
an educative and democratising impact on 
society. They would help decentralise pow- 
er from the major purveyors of information, 
the mass media, and generally spread know- 
ledge and enlightenment to the masses. 
Everybody would have equal access to the 
new ‘electronic highway’ system. As such 
developments were seen as practically inev- 
itable, the smartest nations would be those 
that took advantage of the trends by rapidly 
developing the industries needed to produce 
the infrastructure of the Wired Society. 


The Electronic Cottage 


A recurring theme in the literature about the 
impact of computers on society is the idea 
that we will certainly see a large increase in 
the number of people working from home. 
For example, James Martin and Adrian Nor- 
man wrote: ‘We may see a return to cottage 
industry, with the spinning wheel replaced 
by the computer terminal . . . The time will 
come when the computer terminal is a natu- 
ral adjunct to daily living . . . It is possible, 
indeed, that in the future some companies 
may have almost no offices.’ 

Alvin Toffler, author of The Third Wave, 
gave us the concept of the ‘electronic cot- 
tage.’ He wrote: ‘We are about to revolut- 
ionise our homes. The new mode of pro- 
duction makes possible a return to cottage 
industry on a new, higher, electronic basis, 
and with it a new emphasis on the home as 
a centre of society .. . The fight for the elec- 
tronic cottage is part of a larger super-strug- 
gle between the Second Wave past and the 
Third Wave future.’ 

Jack Nilles carried out a famous study of 
the Los Angeles area following the 1973 oil 
price crisis, and produced some amazing 
Statistics on the so-called ‘telecoms-trans- 
portation trade-off.’ 

For example, he calculated that for every 
1% of the US workforce who gave up urban 
commuting by car for telecommuting from 
home, the United States would save 5.4 
million barrels of oil per year. If just 1 in 7 
urban commuters were persuaded to drop 
out, America would have no need to import 
oil, traffic would be freed up and air pollu- 
tion would diminish. 
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Every so often, some spoilsport would 
come along and point out that there was 
actually very little sign of the electronic cot- 
tage emerging, and assert that it was largely 
a myth. But soon after there would be a 
renewed flurry of interest — more often 
than not inspired by pro-telecommuting 
material supplied to the media by two New 
York-based commercial organisations, Link 
Resources and its subsidiary, Electronic 
Services Unlimited. Articles extolling the 
virtues of telecommuting continue to appear 
in the popular press. 

Partly as a result of this publicity, the 
electronic cottage has become firmly estab- 
lished in the public consciousness as a wide- 
spread social trend. And the growth of a 
home-based workforce has been widely ac- 
cepted as a given in discussions of the social 
impact of the IT revolution. 

But the concept of the electronic cottage 
is still largely just that — a concept. There 
are comparatively few people working from 
home either on a full-time or part-time basis 
and of these, only a minority could be coun- 
ted as ‘telecommuters’ or high-tech home- 
workers who use IT equipment to process 
or transmit their intellectual products. 

In the US, it is estimated only about 10% 
of the total US workforce work from home, 
and this figure will probably only grow to 
15% by the end of the decade. But many of 
these people only work at home part-time, 
So itis not clear what proportion constitutes 
actual ‘telecommuters.’ 

In Australia, an Australian Bureau of 
Statistics report in 1989 revealed that just 
267,000 people out of a total workforce of 
7.683 million work from home in either a 
first or second job. This amounts to around 
3.5% of the total workforce. And of these, 
many are engaged in agriculture, manufac- 
turing, construction, retail and transport: 
Only 112,000 are engaged in ‘services’ of 
any kind, so the number of telecommuters 
is likely to be considerably less than the 
130,000 claimed by Telecom. Even if there 
were 77,000 people, this would amount to 
just 1% of the Australian workforce. 

Many US corporations have experimen- 
ted with telecommuting, but typically on a 
small-scale, and the experiments have usu- 
ally been abandoned after a while. It is hard 
to find new examples of such schemes: time 
and again the same, well-publicised exam- 
ples crop up in the literature — the Rank 
Xerox and FI schemes in Britain, and Blue 
Cross and Aetna Life in the US. 


Why the Failure? 


So why has working from home apparently 
not taken off? Basic problems like the fact 
that the vast majority of people live in small 
houses or flats which are quite unsuitable 
for homeworking are often overlooked by 
the proponents of telecommuting. A second, 
fundamental point usually glossed over in 
the literature is that there are not many 


occupations that can be performed at home. 
Economies of scale and the dynamics of 
centralisation in most corporate structures 
are rarely considered. 

Most importantly, the literature serious- 
ly underestimates the psychological prob- 
lems of working from home. As someone 
who actually worked at home full-time for 
seven years, it is my contention that an ex- 
planation of the failure of homeworking to 
take off might be sought in the area of 
human psychology. 

It is very difficult — psychologically — 
to work from home. Homeworkers have to 
cope with many problems, including lack of 
motivation and discipline, inability to or- 
ganise work and manage time effectively, 
loneliness, family tensions, fear of failure, 
burnout, stress and hypochondria. The suc- 
cess or failure of individual homeworkers 
is largely determined by their ability to cope 
with the stresses and strains imposed by this 
mode of work. 


-Homeworking Conflicts 


The potential for family conflict has also 
been recognised as an important factor miti- 
gating the growth of homeworking by a re- 
cent study carried out by the Department of 
Employment, Education and Training of 20 
female homeworkers in Melbourne, which 
highlighted the conflict between domestic 
and money-earning duties. 

A major United States study of work- 
family conflict involving 359 dual-career 
couples with children found a gender-spec- 
ific impact among after-hours telecommu- 
ters who brought their ‘electronic briefcase’ 
home. Using an electronic briefcase enabled 
the men in the sample to work longer hours 
at home without an increase in work-family 
conflict. But for women, working longer 
hours at home meant high levels of stress 
arising from their dual role expectations. 

It’s pretty certain that in the future not 
many people will be in a position to work 
at home full-time, because of space con- 
straints and the nature of their occupations. 
Of those who could work at home full-time, 
not many will choose to do so. 

So we’re unlikely to see the mass return 
home envisaged by the electronic cottage 
theorists. What we are likely to see is a 
small but steady increase in the number of 
people doing some, rather than all, of their 
work at home, as flexible working patterns 
become more widespread. 

The new portability of much IT equip- 
ment means that more people are in a posi- 
tion to choose where they work — or at least 
where they carry out some of their work 
tasks. The electronic briefcase is freeing up 
work patterns — and ensuring that the ‘new’ 
professionals put in more hours at home. 

Two other micro-trends should be noted. 
First, there are several neighbourhood tele- 
commuting centre or ‘telecottage’ projects 
up and running in Europe and Australia (in 
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A manufacturer of single and multi-mode fibres for use in telecommuni- 
cation cables, data transmission systems, wideband networks, process 
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MM Data Networks -A leading Australian distributor of Local Area 
Network equipment. 
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Walcha, New South Wales and Cygnet, Tas- 
mania). These enable teleworkers to get out 
of the house but stay in their locality. But it 
seems unlikely that telecottages will have a 
major impact on work trends. 

Second, the advent of the co-operative 
workgroup software known as ‘groupware’ 
is expected by many in the IT industry to 
have a big effect on the way people and 
offices work. With the growth of computer 
networks, groupware will enable teams of 
people to work together on major projects 
without having to be assembled in the same 
physical location. Such remote working is 
an exciting possibility, but the chance of it 
having a major impact on working trends in 
_ the short term is equally remote. 


Use of Electronic Media 


If only relatively few people will work 
from home in the coming years, will more 
people stay at home and use IT-based gad- 
getry for entertainment purposes and to 
bank, shop and access videotex information 
services? 

Certainly, the 200 million video recor- 
ders sold throughout the world cannot be 
ignored, nor can current sales of CD play- 
ers, camcorders and other consumer elect- 
ronics gadgetry. But on the whole the evi- 
dence is not encouraging for the Wired 
Society theorists and those who, only a few 
years ago, were predicting a home banking 
revolution or who were arguing that video 
games and PCs would open up a vast new 
market for home information services. 

It has been estimated that only about 2% 
of US households use any kind of electronic 
information service. Britain’s Prestel was a 
disaster, as was the West German Bild- 
schirmtext. In Australia, Telecom has a long 
and unsuccessful history of trying to interest 
the public in using terminals to access infor- 
mation: The Computerphone, Viatel and 
Discovery all proved costly flops, never 
attracting more than about 20,000 users. 

Commercial databases in the US like 
CompuServe and The Source have attracted 
users, but the only videotex service in the 
world to attract a mass audience is France’s 
Minitel system, which boasts about 2.5 mil- 
lion terminals, or one in seven French tele- 
phone subscribers. But the Minitel ter- 
minals were supplied free by the French 
PTT, and most are used merely as electronic 
phone books. There are signs that the novel- 
ty of, for example, exchanging sexy mes- 
sages on Minitel, is wearing thin. 

Home banking has also failed to take off 
in the US and Europe. The most successful 
US experiments were the Bank of Ameri- 
ca’s service in San Francisco, with 15,000 
subscribers, and the Chemical Bank’s Pron- 
to service in New York, which claimed 
around 21,000 customers. The Verbraucher 
Bank in Hamburg, Germany, with 50,000 
subscribers, was probably the most success- 
ful service in the world. 
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Even so, these figures are a far cry from 
the mass participation envisaged when the 
services were launched in the early 1980s. 
The Chemical Bank closed down Pronto in 
1988. Several small-scale home banking 
experiments in the UK also went nowhere. 
There is some talk in Japan of home banking 
being relaunched using the millions of Nin- 
tendo and Sega video game consoles in 
Japanese living rooms, but for the present, 
home banking must be deemed a flop. The 
problem seems to lie with two basic draw- 
backs: it can’t be used for cash transactions 
and most consumers don’t do enough bank- 
ing to justify the initial costs or recurring 
charges. Quite simply, it’s not very useful 
and customers aren’t demanding it. 


Shopping Trends 

Home shopping or teleshopping has also 
failed miserably. In the late 1970s, Warner- 
Amex showed that the concept was at least 
technically feasible with its famous QUBE 
cable television experiment in Columbus, 
Ohio. But since then a whole series of dis- 
asters have befallen the budding teleshop- 
ping-videotex industry in the US. In 1983, 
Time Incorporated wisely dropped its am- 
bitious plans, but Knight-Ridder’s View- 
tron experiment in south Florida, Times- 
Mirror’s Gateway service in Orange Coun- 
ty, California and Centel’s Keyfax service 
in Chicago all went ahead. 

Many saw Viewtron as the pioneer of 
electronic publishing in the US, and it was 
heavily promoted. Users could shop, bank, 
catch up with the news and access commer- 
cial databases from home. But Knight-Rid- 
der only managed to sign up a claimed 5,000 
customers in the first year, and Viewtron 
was shut down in 1986 after losing an 
astonishing $US55 million. Smaller-scale 
experiments in the UK went the same way. 

Shopping from home has failed because 
of practical problems such as complicated 
onscreen instructions, difficulties over pay- 
ment systems, problems with arranging 
delivery times and a restricted choice of 
products. But more fundamentally, it may 
have failed simply because it does not meet 
the psychological needs of shoppers: many 
people enjoy shopping, especially its social 
aspect. A shopping expedition offers people 
the chance to get out of the house, with the 
possibility of bumping into friends and re- 
acquainting themselves with their local 
community. 

In their magisterial study, Wired Cities, 
Dutton, Blumler and Kraemer state: ‘The 
new electronic media have not yet become 
as centrally important for individuals, busi- 
nesses or communities as the proponents of 
wired cities expect they will.’ 

In the same volume, J.L. King, after 
reviewing all the available evidence, con- 
cluded, inter alia, that: 
= Initial estimates of the diffusion of wired 

city innovations were too optimistic; 


= Information services have proved less 
attractive to consumers than cable TV; 

= Most viewers are not interested in two- 
way interactive TV; and 

= Wired city experiments have proved in- 
conclusive both in respect of identifying 
new markets and in promoting broader 
social goals. 

King had to conclude that: ‘The experi- 

ments tell us that wired cities have not made 

a major impact as yet in the overall scheme 

of things.’ 

In a similar way, the promoters of ‘home 
informatics’ appear to have overestimated 
the capacity of IT-based gadgetry to trans- 
form domestic lifestyles. The argument that 
developments in consumer electronics, 
computers and telecoms will dramatically 
alter the nature of economic and social ac- 
tivity in the home is simply not supported 
by the available evidence. 

Despite the fairly recent arrival of mic- 
rowaves, video recorders, CD players, big- 
screen TVs, answering machines, home fax 
machines, word processors and portable 
phones, life goes on in much the same way 
for the vast majority of people. A succession 
of revolutionary ‘homes of the future’ in- 
corporating various ‘home automation’ sys- 
tems have been built in the US and Europe 
in recent decades, but by and large they 
have left consumers cold. 

New developments such as home movie 
theatres may tempt some people to stay in 
their homes for more of the time, but as 
banks, retail shops, restaurants and cinemas 
upgrade their facilities in order to attract 
customers onto their premises, as devel- 
opers put up more ‘smart’ office buildings 
in CBDs in order to accommodate high-tech 
office workers who could be telecommut- 
ing, and as local authorities promote land- 
scaped office parks as ideal work envir- 
onments, there seem to be just as many 
countervailing trends which will serve to 
attract people out of their homes. 


The Wired City Revisited 


Despite all this, recent developments in 
fibre optics, the digitisation of telecommun- 
ications, ISDN and the proposed construc- 
tion of new ‘data super highways’ featuring 
broadband optical fibre cable into every 
home and business have once again put the 
Wired City back on the public policy ag- 
enda in the 1990s. 

Optical fibre is undoubtedly a very sig- 
nificant innovation and ISDN will be a 
major step forward in communications. But 
because so many sophisticated private net- 
works have come into existence in the past 
few years, some are now suggesting that 
ISDN may no longer be necessary. It is said 
that large corporate customers have already 
satisfied their communication needs and 
low-level users such as residential subscrib- 
ers do not really need any of the new ISDN 
services. 


Australian Communications May 1993 


Think of this as the match 
that lit the fuse that started 
the FDDI revolution. 





FDDILink’s unique “PMD” module design makes changing media a snap. 


Every revolution has its moment of truth. For FDDI, 
that moment is now. 

Introducing 3Com’s FDDILink" family of 32-bit 
EISA adapters. They bring blistering FDDI perfor- 
mance to your network for as little as $2,500. That’s 
up to half the cost of comparable adapters. 

And that’s not all. Backed by a lifetime warranty, 
the FDDILink family gives you the flexibility to ease 
your network into FDDI, at your own pace. Thanks 
to their unique“PMD” module design, FDDILink 
adapters can be used with shielded twisted-pair cable 
or fiber-optic cable. And even with unshielded 
twisted-pair when standards are finally approved. 
Simply plug in the appropriate media module. 

Now you can let the high-powered hardware and 


software on your network perform at its full potential. 


Tech Pacific Australia 
(02) 697 8666 


BICC Communications New Zealand 
(09) 358 0322 


Tech Pacific New Zealand 
(09) 415 8300 


That’s because FDDILink can deliver 100 Mbps 
performance to the desktop using lower-cost shielded 
twisted-pair copper cable and connectors. 

And what’s even better, when you add 3Com’s 
NETBuilder® II Routers and LinkBuilder® 3GH Hubs, 
you have a total solution that runs all the way from 
the desktop to the WAN. 

But that’s enough talk. For FDDI revolutionaries, 
this is a time for action. Call (02) 959 3020, ext. 22, 
or contact your nearest 3Com distributor. 
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Networks That Go the Distance” 





MM Data Networks Australia 
(02) 980 6922 


1.t. connXions Australia 
(02) 415 0555 


©1993 3Com Corp. (408) 764-5000. 3Com, FDDILink, LinkBuilder, and NETBuilder are trademarks of 3Com Corp. 
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From this perspective, the abbreviation 
ISDN has come to stand for ‘Innovation 
Subscribers Don’t Need.” Many commonly 
used applications, such as electronic mail, 
small file transfer and even graphics trans- 
mission will be no better served by ISDN, 
and are already quite adequately catered for 
on the existing network. Critics like the 
US-based Electronic Frontier Foundation 
also claim that too much has been spent on 
ISDN marketing hype by major suppliers, 
who are simply interested in selling more 
telecoms gear. 

Even though ISDN will not be fully im- 
plemented in most countries for some years 
and even though there are serious questions 
being asked about its usefulness, Wired Soc- 
iety visionaries are already talking about the 
post-ISDN era when every household, busi- 
ness, school and hospital is wired-up with 
broadband fibre optic cable. 

The Japanese Government has plans to 
wire up the whole of Japan by the year 2015 
— the so-called ‘Hypernetwork’ — whilst 
the US Government is being urged by some 
academics and politicians to start building 
a ‘National Information Infrastructure’ or an 
‘Information Super Highway.’ In Europe, 
born-again Wired Society buffs are calling 
upon the EC to construct what they call a 
‘European Nervous System.’ Of course, all 


the usual arguments about ‘falling behind’ 
and ‘keeping up with the international com- 
petition’ apply. The main problem with 
these plans is that nobody seems to know 
what we will actually use the new network 
for: tired old examples like home shopping 
and home banking are cited — with the sole 
new addition being the downloading of 
videos from the video store! 

One particularly shrewd telecoms anal- 
yst, former AT&T marketing executive and 
now university professor, A. Michael Noll, 
has referred to this latest wave of Wired 
Society mania as the ‘Broadbandwagon.’ 
Noll points out that the main driving force 
for new networks is technological — that is, 
this particular social revolution is supposed 
to result from technology-push rather than 
consumer demand-pull. 

This is always a worrying sign, especial- 
ly when proponents of the new networks are 
so ignorant of recent history and are hard 
pressed to come up with any new applica- 
tions which can’t be accommodated on the 
existing phone and cable TV networks. Noll 
says that neither the market, the technology 
or the consumer is ready for broadband to 
the home, and nothing rapid is likely to 
happen in this area: ‘A wise strategy would 
be to remain on the sidelines and let the 
broadbandwagon pass by.’ 


Based on False Assumptions 


Despite that fact that the concept of the 
Wired City has been around so long know 
it is almost written in stone, in truth it is 
based on false assumptions about the role 
of information and communications in soc- 
iety — and especially about fundamental 
human communication needs. 

One of the major activities envisaged in 
the Wired City — working from home in 
the “electronic cottage’ — has not taken off 
for many social-psychological reasons, and 
is simply not a significant phenomenon. 

Despite numerous attempts to spark in- 
terest among the general public, the use of 
electronic media for activities like informa- 
tion retrieval, home banking, home shop- 
ping, voting from home, on so on has been 
consistently disappointing. 

And recent attempts to revive the Wired 
City by pointing to technological develop- 
ments such as ISDN, computer networks 
and broadband optical fibre cable will not 
really do much to change this lack of public 
enthusiasm. 





Tom Forester is Senior Lecturer in the School 
of Computing and Information Technology at 
Griffith University, Brisbane, and the author/ 
editor of six books on information technology. 
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Successful Partnerships. 


In the ultimate combination, 3Com and MM Data 
Networks have joined forces to supply you with the 
most comprehensive range of data networking and 


communications equipment available in Australia. 


3Com has the widest range of solutions for LAN and 
WAN problems, with products including Adapters, 
Hubs, Bridges and Routers for Ethernet, Token Ring 


and FDDI technologies. 


MM Data Networks, with more than 5 years 
experience in all aspects of networking, provides 
support services including Training, Network Design, 
Extended Warranty and Network Troubleshooting to 
streamline the implementation of your 3Com networks. 


Another partnership you’ll never forget. 


3Com and MM Data Networks - working together to 
meet your demands in Quality Products, Service, 
Support and Training to lead you through the 90's. 


MM Data Networks 


A DIVISION OF Metal Manufactures Limited 
Level 7, City View Office Estate | 
423 Pennant Hills Road, Pennant Hills, NSW 2120 


Head Office: 
Tel: (02) 980 6922 
Fax: (02) 980 6795 


Melbourne: 
Tel: (03) 824 8711 
Fax: (03) 824 8302 


Canberra: 


Tel: (06) 243 5183 
Fax: (06) 243 5143 
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The book on hub applications 


has just been rewritten. 


TOKEN RINQ/TWINAK, ounenenm ment 


Introducing SpiderNet. 
The first smart hub 

_ that can be shared by 
AS/400 and Token Ring. 


In the past, only LANs could enjoy the 
advantages of intelligent hubs. 


Today, there’s SpiderNet, a multi-media 
wiring concentrator, bringing increased 
intelligence and flexibility to IBM 
midrange networks. 


Managing your AS/400 or S/3X network 
has never been easier. SpiderNet’s fault 
tolerant platform detects and isolates 
cabling and hardware troubles without 
disrupting other devices. All enclosures 
and modules down to the port level 
can be managed by SpiderNet NMS 
Network Manager. 


DATA COMMUNICATIONS 





SpiderNet supports a variety of twinaxial 
multiplexer and active star modules. 
Equipped with two twinax buses, 

it connects to two local or remote $/3X 
or AS/400 systems simultaneously. 


SpiderNet follows AS/400 and $/3X 
protocols. Its protocol transparent 
operation is compatible with a broad 
range of networking application 
software, including SNMP and NetView. 


In addition, you can connect multiple 
Token Ring stations to the same 
AS/400 as your twinax devices via 
SpiderNet in a structured star topology. 
This duality lets you use SpiderNet as 
a twinax hub serving up to 70 twinax 
stations, a Token Ring hub serving up 
to 192 Token Ring stations or a hub 
serving twinax and Token Ring 
networks at the same time. 
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For more information on how to 
concentrate your midrange network 
and become more efficient and 
productive than ever, call Dataplex. 


Melbourne (03) 210 3333 
Sydney (02) 349 3911 
A.C.T. (06) 285 3657 

N.Z. 9 307 8139 


Ask how you can get a free copy of our 
Planning Guide and Wiring Solutions 
for S/3X and AS/400 Systems. 


>> Dataplex 





COMMUNICATIONS 
IBM, S/3X and AS/400 are registered trademarks of International 


Business Machines Corporation. All other product names and 
specifications are trademarks of their respective manufacturers. 
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No matter what your 

telecommunications 

needs, you must look 
at the bottom line. 
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10th Australian Telecommunications 
Exhibition & Conference. 


Darling Harbour, Sydney, 
Australia. Tues. May 11 
until Thurs. May 13 1993. 
Open 9am-6pm Daily. 
FREE ADMISSION TO BUSINESS PEOPLE 
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10th Australian 
Telecommunications 
Exhibition & Conference. 


Darling Harbour, 
Sydney, Australia. 


May 11-13 1993. 
Open 9am-6pm Daily. 


No matter what type or size of business you are in, the options 
offered by the telecommunications industry can work to make it more 
efficient, effective and profitable. 

But with options come questions. Questions that can only be answered 
at ATUG °93. The complete showcase of what’s new and what's happening 
in telecommunications from hundreds of different suppliers. 

It makes ATUG ’93 the only way to make the right decisions, choose the 
right options and connect with the right suppliers. Make it your business to be there. 

For conference details and registration, call (02) 965 4243. 


id ee FREE ADMISSION TO BUSINESS PEOPLE 
Riddell House 135-141 Burnley St. Richmond. 3121. 
PROMOTIONS ts On behalf of the Australian Telecommunications Users on 
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Avoid queues. Fax this form before 23/4/93 to preregister. 
Your admission Badge will be mailed to you. 
Riddell Exhibition Promotions. Fax Melb (03) 427 0829 Syd (02) 550 4345 
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Industry____ Title 
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LANtastic 5.0 


Artisoft has released version 5.0 
of its best-selling peer-to-peer 
network operating system. New 
features in version 5.0 include 
multi-platform connectivity for 
corporate workgroups, and en- 
hanced network administration, 
security and printing. Addition- 
ally, a new LANtastic for Win- 
dows scrapbook feature facili- 
tates the exchange of graphics, 
text, and audio information ac- 
ross the network. 

The new version can now 
support up to 500 users per serv- 
er, and users can now bridge to 
OS/2, HPFS, WORM and other 
non-DOS drives. Version 5.0 al- 
so has bridging capabilities to 
Unix NFS, allowing a LAN- 
tastic server that is also a Unix 
client to serve as a bridge to the 
rest of the LANtastic network. 

It also allows the admini- 
strator to set up all user accounts 
on a single server, and a remote 
server management feature lets 
users control the server without 
leaving their desks. 

Additional security features 
include ACL groups, which let 
multiple users, such as work- 
groups within a department, to 
have the same privileges regard- 


ing particular files on servers. 
Users can individually be assig- 
ned access rights on top of those 
linked to the ACL group. 

Further enhancements in- 
clude improved caching abilit- 
ies, an ‘auto retry on disconnect’ 
feature that will automatically 
attempt to re-establish a broken 
server connection, better print- 
ing including delayed spooling, 
support for COM3 and COM4, 
and remote despooling, which 
lets a server’s print queue be ser- 
viced by remote printers. 

Also released from Artisoft 
is anew kit that provides LAN- 
tastic users with connectivity to 
other operating environments. 
The NDIS Support for LAN- 
tastic Kit lets users load or stack 
multiple protocols, giving trans- 
parent access across platforms 
such as Unix, NetWare and IBM 
mainframes. Protocols can be 
loaded and accessed concurrent- 
ly without interrupting the LAN- 
tastic network connection. 
Artisoft (02) 880 2688 


Category 5 Cabling 


Krone has announced the re- 
lease of its K100 family of cab- 
ling products in Australia. The 
new product range is fully com- 





pliant with EIA/TIA Category 5 
performance requirements, and 
Krone says the system sets the 
standard for running 100Mbps 
traffic over UTP wiring. 

The K100 product range en- 
compasses a range of physical 
cabling accessories associated 
with patch panels and data outlet 
boxes. Within each wall-moun- 
ted data outlet there are four 
pairs of unshielded twisted pair 
cable, which is compliant with 
Category 5 specifications. 
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NorTel’s Passport Combines Frame and Gell Switching 


NorTel’s Passport enterprise networking switc 
will commence field trials later this year 


Expected to be available early next year, Pass- 
port, Northern Telecom’s new ‘enterprise net- 
working switch’ will combine LAN routing and — 
bridging with voice and image networking. 
Based on ATM architecture, company offi- 
cials said the device incorporates both frame and 
cell switching, and features unique traffic man- 
agement capabilities and a frame-to-cell conver- 
sion ability. The first cell-based product in Nor- 
thern Telecom’s Magellan product line (which 
includes the DPN-100 switch), Passport has an 
aggregate capacity of 1.6Gbps in a single shelf 
configuration, they said. Two shelves, each con- 
taining 16 card slots, can be mounted in a 6 foot 
cabinet or 19 inch rack. The RISC-based cards 
will be hot-swappable and mounted on a dual 


load-sharing bus. 


The product will support FDDI, Ethernet and 
Token Ring LAN interfaces; X.25, SNA and 
frame relay wide area protocols; and interna- 
tional standards for user access at speeds up to 
2Mbps and trunking at speeds up to 45Mbps. 
Company officials say all popular routed pro- 
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tocols will be supported and the product will 
fully support SNMP. 
NorTel (02) 428 8777 
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LANtastic Version 5.0 offers better security, printing and management 


Company officials claim that 
the K100 family will help en- 
sure that structured cabling sites 
will be in the best position to 
take advantage of high speed 
data, voice and videoconferenc- 
ing applications in the future. 


Krone (043) 88 4422 


Frame Relay 


Datacraft has announced the re- 
lease of nine new frame relay 
products from US vendor Tele- 
matics. The product line, known 
as NETFrameXchange (NFX), 
ranges from a low-cost custom- 
er premise access node to a high 
end fully redundant backbone 
model capable of handling up to 
150,000 frames per second. 

Three backbone models, the 
NFX7100, NFX7300 and the 
NFX7500, will provide switch- 
ing capacities from 30,000 up to 
150,000 switched frames per se- 
cond, with connectivity ranging 
from 24 to 224 T1/E1 ports. The 
backbone models use a custom- 
ised three-chip set switching ar- 
chitecture and RISC technol- 
ogy to provide a complete frame 
switch on a single board. 

Multiple boards, called the 
frame switch models, are used to 
extend the products’ switching 
performance from 10,000 swit- 
ched frames per second up to a 
maximum of 150,000 switched 
frames per second. 

New network service soft- 
ware developed specifically for 
frame relay transport supports 
ANSI and CCITT User-to-Net- 
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Xtree Tools combines seven modules under a common interface 
errr 
Xtree Tools Bolsters NetWare Performance 


Xtree Tools for Networks, Novell Edition, Xtree’s package of 
seven LAN management modules all sharing a common inter- 
face has been released in Australia. Priced at $1,065 for the first 
server and $630 for each additional server, the product is de- 
signed to provide proactive solutions for a wide range of com- 
mon network management tasks and problems, according to 
company Officials. 

The seven modules are: Configuration Manager, Server 
Monitor, Workstation Monitor, Configuration Backup and Re- 
store, Quickstat, WatchLAN and NetTrack. 

Configuration Manager effectively replaces the NetWare 
SYSCON utility and allows managers to change and document 
file server information. It displays all information on one screen 
and contains features not found in SYSCON, such as Supervisor 
Equivalents, which displays all users with supervisor privileges 
and displays them in one window. Server Monitor provides 
standard FCONSOLE functionality and incorporates command 
capabilities associated with NetWare’s RCONSOLE. Worksta- 
tion Monitor displays information about network workstations. 
It provides managers with the ability to analyse and control 
workstation performance from a single location. Configuration 
Backup and Restore allows managers to quickly save and 
restore NetWare bindery and other information, while Quickstat 
provides over 100 network performance tests. WatchLAN is a 
runtime testing and event notification module which allows 
managers to set network performance thresholds and interpret 
results from NetTrack, which collects file server statistics. 
Tech Pacific (02) 697 8666 





work Interfaces, in addition to a 
backbone inter-nodal protocol 
that delivers Telematics’ Fair- 
way bandwidth management 
functionality. Datacraft says Fair- 
way uses a sophisticated frame 
relay CIR, congestion and band- 
width management algorithm 
that ensures a fair allocation of 
network resources, even during 
periods of heavy traffic on the 
backbone. 

The Telematics frame relay 
software has an architecture de- 
signed to support the emerging 
SVC services and, as well, pro- 


Page 136 


vides a call processing module 
and a dynamic routing informa- 
tion base. Officials say this al- 
lows the network manager to 
have frame relay virtual circuits 
allocated dynamicaliy by the 
networks on a least-cost best- 
available path, or for implicit 
routes to be defined. 

The two adaption products, 
the NFX400 and NFX500, can 
adapt a range of protocols, in- 
cluding frame relay, into a frame 
relay public or private network 
service. Company Officials said 
the NFX400 and 500 adaption 


layer platforms can utilise both 
leased lines and potential public 
frame relay services simultane- 
ously to provide a fully-meshed 
network infrastructure. 

The protocol support on the 
current range of Telematics pac- 
ket switching products is con- 
tinued over the NFX platforms. 
Four models, the NF10, NF20, 
NF30 and NF40 support a wide 
range of common protocols in- 
cluding frame relay, X.25, SNA, 
Async, BSC, and TCP/IP. 
Datacraft (03) 727 9111 


Token Ring Adaptor 


Andrew Australia has announ- 
ced the release of a new ISA 
Token Ring adaptor which the 
company says offers users im- 
proved throughput, simplified 
software configuration and bet- 
ter diagnostics. 

Priced from around $900, up 
to eight of the new Master Series 
ISA IIA Token Ring adaptors 
can be installed in a 486-based 
file server. Based on a Texas In- 
struments chip set and Andrew’s 
own ASIC design, the adaptor 
supports STP and UTP wiring 
and is software configurable via 
the Andrew Token Ring Adaptor 
Card Test (ATRACT) program. 
It also offers full diagnostic test 
capability and on-board LEDs 
for status monitoring. 

Andrew Australia 
(03) 357 9111 


RAD Repeater 


RAD Data Communications has 
announced its TLR-16 Token 
Ring Lobe Repeater, which al- 
lows connectivity over any type 
of cabling. 

The TLR-16 operates at 16 
or 4Mbps, and features signal 
conditioning using reclocking, 
reshaping and regeneration of 
the signal and jitter attenuation. 
The unit complies with IEEE 
802.5, and extends the distance 


between the access unit and the 
workstation. Different models 


-are available for UTP, STP, fibre 


optic and coax. 

The UTP model has built-in 
media filters which provide in- 
dependent noise suppression in 
the direction of the attached ac- 
cess unit or remote workstation. 
At 16Mbps the unit can provide 
lobe distances of: STP — 375 
metres; UTP —175 metres; co- 
ax — 100 metres; and fibre optic 
— 3,000 metres. 

Dataplex (03) 210 3333 


ATM Switching Hub 


General DataComm has just an- 


nounced its new ATM switching 
hub for corporate networks. Cal- 
led APEX, GDC officials say it 
supplies pure cell switching for 
AIM traffic and adaptation swit- 
ching interfaces for non-ATM 
traffic. It also supports a diverse 
set of applications on a single 
platform, such as the intercon- 
nection of LAN hubs with ATM 
or Ethernet interfaces; circuit 
switched data, voice, image and 
video traffic; switching of frame 
relay and X.25 traffic; and trans- 
port of HDLC and SNA/SDLC 
framed information in a single 
backbone network. 

When ATM interfaces be- 
come available in LAN hubs, 
APEX can act as a hub for exist- 
ing LAN hubs, interconnecting 
multiple hubs at high speed, of- 
ficials say. APEX is able to route 
and switch traffic between exist- 
ing hub or bus-based Ethernet 
LANs with support for up to 64 
direct LAN interfaces. APEX 
can also connect to high capa- 
city PCs, workstations and ser- 
vers via dedicated fibre optic 
links at rates of up to 1SSMbps. 
The product can also be con- 
figured as a frame relay switch, 
providing up to 32 ports, each of 
which can operate at speeds of 
up to 52Mbps. Both HDLC or 
SNA/SDLC information streams 
can be transported, enabling ex- 





RAD’s TLR-16 can connect over any kind of cabling 


Australian Communications May 1993 


PRODUCT FILE 





CSM’s package analyses busi- 
ness communications needs 


isting SNA or router networks to 
be interconnected through a 
common AIM backbone, the of- 
ficials claimed. 

Because APEX can emulate 
a circuit switch it is able to trans- 
port voice and video from Time 
Division Multiplexers as per- 
manent virtual circuits through 
the network at speeds of up to 
2.048Mbps. In public network 
environments, it can be deploy- 
ed as an ATM access switch sup- 
porting both permanent and vir- 
tual circuits. 

It uses the industry-standard 
management protocols SNMP 
and TFTP, and employs a fault 
tolerant architecture based on a 
crosspoint switching fabric. All 
key logic modules and power 
supplies may be made redun- 
dant, and all cards are hot-swap- 
pable, so additional ports or mod- 
ules can be added without affect- 
ing network operation. 
General DataComm 
(02) 956 5099 


Telecommunications 
Analysis Package 


Australian firm Calldata Sys- 
tems Management (CSM) has 
developed a new telecommuni- 
cations analysis package it says 
will help businesses understand 
and make the most of deregula- 
tion in the telecommunications 
industry. 

Called Telecommunications 
Business Management Analysis 
Package, the software runs on a 
PC and collects information on 
the carriers, their services and 
charges. A CSM spokesperson 
said the package offered two 
main benefits to users. First, it 
contains a telephone manage- 
ment system, provides accurate 
billing analysis and traffic study 
analysis including line usage, 
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evaluates available network ser- 
vice and records personnel per- 
formance, and generally gives 
businesses a much better under- 
standing of their communica- 
tions requirements and options. 
Second, the new package allows 
businesses to keep an accurate 
control over costs, manage their 
telecommunications time better, 
and identify productivity gains, 
CMS (02) 906 8344 


Proteon BOSS 


Proteon has announced its new 
ProNET BOSS (Branch Office 
SolutionS), which combines the 
DNX 300 bridging router with 
the features of Proteon’s Series 
90 Smart Hub. Designed to meet 
the needs of the branch office, 
ProNET BOSS will support net- 
working traffic including SNA 
and all major PC LANs, as well 
as multiprotocol traffic for mini- 
computer and major worksta- 
tion environments. 

It comes ready to use, pre- 
configured for quick set up, and 
has dual WAN ports for backup, 
redundant power supplies and 
hot-swappable modules. 

Users of ProNET BOSS can 
achieve unified hub/router man- 
agement via Proteon’s Oneview 
2.0 network management soft- 
ware, which incorporates sever- 
al new features such as auto- 
configuration for Token Ring 
beaconing, automatic port-to- 
node mapping, network statis- 
tics, event management, dyna- 
mic graphical updating, multi- 
ring management, and out-of- 
band management. 

In the branch office environ- 
ment, BOSS consolidates term- 
inal traffic with local LANs in 
IBM/SNA applications utilising 
a single WAN connection. For 
PC LANs it provides NetWare 
routing independent of the ap- 
plications servers. For worksta- 
tion networked environments it 
provides high performance IP 
routing and spanning tree bridg- 
ing. It fully supports DECnet 
Phase IV and V as well as Apple- 
Talk I and IL. 

ProNET BOSS comes in two 
office-ready models for Ether- 
net and Token Ring with 20 
LAN ports and two WAN ports. 
The product can also be ordered 
to suit a user’s specific custom 
configuration needs. 


Australian Communications 





Hayes’ Millennium 8000 can support up to 128 devices 


Hayes Debuts Communications Platform 


Hayes Microcomputer Products last month released its Millen- 
nium 8000 Network System, a high density communications 
platform designed to provide a long term, upgradeable solution 
for wide area connectivity. 

A rackmount system that provides for up to 16 Line Cards 
and two System Controller Cards, Millennium 8000 enables 
network users to mix a variety of circuit and packet switched 
data communications technologies while at the same time 
providing access to communications servers and hosts, com- 
pany officials say. Each Line Card can support up to eight 
communications devices and each Controller Card provides 


- system management and LAN access. Available cards include 


the Dual Ultra 144 modem card, which supports V.32bis and 
V.42bis connections and also provides SNA, X.25 and ISDN 
connectivity; the Dual Ultra 144 Connector card, which 
provides two RS-232 DTE connections; and the System Con- 
troller Connector Card — Ethernet, which provides Ethernet 
network access through UTP and thick and thin coaxial cabling. 
Built to a modular design, the system is managed by Win- 
dows-based Control Station Software and can accommodate 
dual power supplies. The Control Station Software allows for 
device configuration and status monitoring as well as alarm 
monitoring and logging. Depending upon configuration, prices 
range from $1,800 to $2,000 per port. 
MPA International (03) 724 4444 





Proteon has also announced 
a new addition to its range of 
internetworking products, the 
GNX 400 gateway. The gateway 
transports existing SNA/SDLC 
information over bridging rout- 
er-based high speed LAN and 
LAN/WAN networks. 

Proteon officials say the pro- 
duct eliminates the need for ded- 
icated SNA/SDLC lines, allow- 
ing net managers to migrate to a 
fully integrated LAN/WAN in- 


ternetwork, while still accom- 
modating SNA equipment. The 
merging of SNA traffic on the 
LAN means improvements in 
response times and better reli- 
ability because of the ability of 
router technology to route traffic 
around failed links, they claim. 
The gateway supports up to 
16 SDLC lines in point-to-point, 
multidrop or dial-up configura- 
tions. Prices start from $15,000. 
Proteon (02) 955 8555 
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Microfax is designed and manufactured in Australia 
TT ee 
Microfax Turns Printers into Fax Machines 


Microfax, an Australian designed and manufactured miniature 
send and receive fax and data modem, has been released by 
Sydney-based X-direct. Priced at $495, the new pocket-sized 
modem can receive and print fax and data messages directly on 
most printers — without an attached computer — and also 
transmit faxes from a PC without fax software; retrieve stored 
faxes from from a remote location; and redirect incoming faxes 


to another location. 


With 4MB of RAM, Microfax features a parallel printer port, 
serial port, telephone interface and internal power supply. It is 
fully compatible with CCITT Group 3 facsimile standards and 
V.22bis and other data transmission standards. 

Company officials say Microfax can share a telephone line 
with a normal handset, will automatically retry engaged num- 
bers, can be programmed with a security PIN number and 
controlled by a touch-tone telephone from a remote location. 





X-direct (02) 646 5155 


Mac ISDN 


NetComm has been appointed 
the official distributor for ISDN 
software products from Macin- 
tosh ISDN manufacturers Ac- 
cess Privilege and EuRoNIS. 
Access Privilege products, 
The Link and Easy Transfer, are 
remote communications prod- 
ucts designed to be used inde- 
pendently over ISDN, X.25 or 
analogue lines. According to 
NetComm officials, The Link is 
the only software product cap- 
able of transparently intercon- 
necting remote AppleTalk net- 
works through ISDN and X.25. 
It was developed through a 
partnership between Access and 
Apple Computer, and is based 
on Apple routing technology, 
AppleTalk Internet Router and 
Access Privilege telecom tech- 
nology. It supports all Apple- 
Talk, EtherTalk and TokenTalk 
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protocols, can interface with all 
Mac communication ports, and 
a Macintosh running The Link 
can manage up to 8 simultan- 
eous connections. 

Easy Transfer is a high speed 
file transfer program that allows 
the transmission and receipt of 
documents via modems, X.25 or 
ISDN without the need for any 
special knowledge of telecom- 
munications. The program uses 
a very fast security protocol in- 
cluding APC compression, and 
can be used for real time file 
transfer, or users can nominate 
to use a batch function that will 
transfer files to a pre-determined 
destination. 

EuROoNIS’ Planet ISDN Nu- 
Bus Terminal Adaptor has been 
designed for all modular Macin- 
toshes equipped with NuBus 
slots, and enables transparent 
communication with ISDN ser- 
vices throughout the world, ac- 
cording to NetComm officials. 


The adaptor offers both asynch- 
ronous and synchronous data 
transfer modes, and incorpor- 
ates two B channels and a single 
16Kbps D or signalling channel. 
Synchronous operations are car- 
ried out directly via the NuBus 
slot using HDLC framing, giv- 
ing a throughput of 64Kbps. 
The Planet Terminal Adaptor 
retails for $2,995. The Link sells 
for $999, and Easy Transfer 
costs $699. Purchasers of both 
The Link and Easy Transfer can 
buy an EasyPak that combines 
both products for $1,395. 
NetComm (02) 888 5533 


Andrew Adds SNMP 


Andrew has announced that it 
has added SNMP support to two 
of its local bridges, the Bridge- 
port/7606 and Bridgeport/7606. 
The bridges can now be manag- 
ed by SNMP management sys- 
tems such as Hewlett-Packard’s 
OpenView, Sun’s NetManager, 
IBM’s NetView/6000 and And- 
rew’s DOS and Windows-based 
Bridge Manager. 

The Bridgeport/7606 SNMP 
Agent allows the bridges to be 
managed by up to four SNMP 
Managers in a network. It will 
support: MIB II (RFC1231); 
and Definition of Managerial 
Objects for Bridges (RFC1286); 
as well as Andrew 7606 MIB 
(ADRW7606). 

Andrew’s 7606 MIB pro- 
vides additional configuration 
parameters, operational para- 
meters and performance report- 
ing. The software upgrade for 
existing users ranges from $520 
to $650 per unit. 

Andrew (03) 357 9111 


Peet eck eo gu Cn mnie tau rene iin Ceara 
New Pocket Modem 


NetComm has released a new, 
fast pocket-sized modem that 
incorporates fax capabilities. 

The new Pocket Rocket E7F 
measures 7.5cm by 3.2cm by 
10cm, and can achieve through- 
put of 57,000bps via V42 error 
correction and V42bis data com- 
pression, according to officials 
from NetComm. 

The Pocket Rocket E7F in- 
cludes Class II fax capabilities 
and will support speeds of up to 
9,600bps. It comes with Micro- 
Phone Pro software, which pro- 


vides users with an integrated 
data/fax solution, according to 
NetComm. The new modem op- 
erates over both the PSTN or 
leased lines, and offers fully au- 
tomatic modem operation in 
both send and receive modes, 
with automatic detection and 
adjustment to the speed of the 
incoming call. 

The Pocket Rocket E7F will 
also support NetComm’s X.32 
upgrade software for use with 
X.25 packet switched networks. 
It sells for $1,299. 

NetComm (02) 888 5533 


Cisco FDDI Interface 


Router vendor Cisco Systems 
has introduced a low cost FDDI 
interface card for its midrange 
Cisco 4000 router platform. 

The Cisco 4000 FDDI router 
is one of the lowest priced FDDI 
router/bridges on the market, 
with prices starting at $28,000, 
according to company officials. 

The new three-slot unit holds 
one FDDI Network Processor 
Module, with the remaining two 
slots holding a combination of 
Ethernet, Token Ring and serial 
interfaces. 

Designed for low-end ac- 
cess to FDDI networks, the unit 
lets users with FDDI 100Mbps 
corporate backbone networks 
extend FDDI technology to their 
smaller LAN workgroups cost ef- 
fectively, according to officials 
from Cisco. 

The Network Processor Mo- 
dule of the router supports a full 
set of FDDI fault-tolerant and 
redundancy features including: 
Dual-attached station for con- 
tinuous operation if a station or 
cable plant fails; optical bypass 
switch support, which prevents 
ring segmentation caused by 
multiple station failures; single- 
attached station for connecting 
to concentrators; and dual hom- 
ing for both redundancy and in- 
creased availability in concen- 
trator environments. 

The unit operates on multi- 
mode fibre for distances of up to 
2km between stations. 

The Processor Module sup- 
ports multiprotocol routing and 
multiple bridging techniques, 


including remote source-route 


bridging, encapsulation bridg- 
ing and transitional bridging. 
Cisco Systems (02) 957 4944 
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Wandel & Goltermann’s DLA-6 
has a range of 20Hz to 200kHz 


Handheld Tester 


A new handheld battery power- 
ed instrument for testing anal- 
ogue circuits has been released 
by Wandel & Goltermann. The 
Data Line Analyser DLA-6 has 
a frequency range of 20Hz to 
200kHz, and can be used for 
commissioning and maintaining 
speech circuits, leased data cir- 
cuits, and for selecting suitable 
cable pairs for the ISDN Basic 
Rate U-Interface. 

Officials said when users 
make measurements of group 
delay and attenuation distortion, 
result curves are swept automat- 


ically and displayed graphically 
on ahigh resolution LCD. Users 
can then judge the quality of a 
circuit by comparing a curve 
with a CCITT or user-program- 
med tolerance mask. 

The DLA-6 can be used for 
measuring both 2-wire and 4- 
wire circuits, and built-in diall- 
ing and loopholding capabilities 
enable it to set up and test stand- 
ard 2-wire switched telephone 
circuits. The instrument’s built- 
in microphone and loudspeaker 
allows users to communicate 
across the circuit under test and 
to monitor the circuit for any 
signals. 

The company has also an- 
nounced two handheld field ser- 
vice instruments which have 
been designed for the commis- 
sioning, maintenance and trouble- 
shooting of 2Mbps circuits. 

The Frame Analyser PA-40 
and Frame/Signalling Analyser 
PA-41 both have two receivers, 
enabling both directions of a 
2Mbps circuit to be monitored 
simultaneously. Both new instru- 
ments have one transmitter. 


The company says both offer 
an extensive range of measure- 
ment applications — including 
framed monitoring in both dir- 
ections simultaneously, framed 
end-to-end testing, drop and in- 
sert testing, channel associated 
signalling simulation and anal- 
ysis, mux/demux testing, digital 
cross connect testing, automatic 
protection switch testing, and al- 
so unframed end-to-end testing. 
Wandel & Goltermann 
(03) 690 6700 


NETBuilder family 


3Com has enhanced its NET- 
Builder software, which is part 
of the company’s NETBuilder 
internetworking products. Fea- 
tures include Boundary Routing 
System Architecture, data com- 
pression for all major bridging 
and routing protocols, IPX SAP 
filtering, X.25 connection and 
gateway service, and low-speed 
line support. 

The X.25 connection com- 
plements existing bridging and 
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Wa G's new -4 1is designed 
monitor 2Mbps signals 


routing features across the NET- 
Builder platform, and enables 
the product to act as an X.25 
gateway, providing PAD capa- 
bilities so that Ethernet LAN- 
attached terminals or hosts can 
talk via X.25 to an X.29 host or 
terminal. 

As well as offering support 
for lower line speeds of 1,200 to 
9,600bps, NETBuilder now has 
the ability to group two low line 
speeds as a single logical con- 
nection to ensure reliable con- 
nectivity between sites. Pricing 
ranges from $400 to $3,250. 
3Com (02) 959 3020 








Transient protection for hardwired power installations 





A direct lightning strike can have peak currents approaching 150,000 Amperes. 
Modern computing and communications installations are highly susceptible to 
these impulses if coupled onto mains reticulation systems. 


It is this energy, together with the fast voltage wavefront of the lightning impulse 
which gives rise to equipment damage and possible loss of life. The cost of dam- 
age to capital equipment can be large but the hidden costs incurred by loss of 
operations and services are often far greater. 


BUILDING POINT OF ENTRY 


Today, the question is not whether to protect sensitive electronic equipment 
rather the selection of the correct protection system to prevent power transients 
from entering an installation. 


Critec Pty Ltd, Australia’s leader in transient protection, would like to offer you 
a paper on powerline protection at the building point-of-entry. Analysing the 
effectiveness of Surge Reduction Filters and new technology shunt diversion 
techniques to attain a superior protection solution, this paper will allow you to 
make operational decisions on the planning, selection and installation of the cor- 
rect protection system as recommended in the new Australian Standard AS1768- 
1991 Simply fax back this page to 002 73 0399, or send in the coupon below. 
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Pocket Print Server 


Wholesale Technology has an- 
nounced the release of the Xir- 
com Pocket Ethernet Print Ser- 
ver. Xircom officials claim the 
product is a flexible way of con- 
necting a parallel printer any- 
where on an 802.3 Ethernet local 
area network. . 
The Print Server has 128Kb 
of RAM, and connects external- 
ly toa PC’s parallel port, without 
the need for internal expansion 
slots or special installation tools. 
A Wholesale Technology spokes- 
person said the new device elim- 
inates the need to connect net- 
worked printers to file servers. 


Adacom’s AWC is designed for AS/400 and System 3 





computers 





Printers can be connected any- 
where ona local area network by 
connecting the Pocket Print Ser- 
ver to the printer’s parallel port, 
plugging in a small power supp- 
ly and connecting the local area 
network cable. 

The unit will come complete 
with its own installation soft- 
ware, and also features LEDs for 
diagnostics and troubleshoot- 
ing. It is compatible with a wide 
range of printers and plotting de- 
vices, PostScript and PCL lan- 
guages, and Novell NetWare 
286 and 386, and it can support 
up to 8 file servers and 32 printer 
queues. 

Wholesale Technology 
(02) 368 4800 


ee 
Wiring Concentrator 


Dataplex has announced the re- 
lease of the new Adacom Active 
Wiring Concentrator (AWC), de- 
signed for use with IBM AS/400 
and System 3X computers. The 
concentrator will provide host/ 
device distances of up to 1.2km 
using ICS, 1.5km with twinax, 
and 3km with fibre optic, ac- 
cording to company officials. 

It allows the connection of 
seven twinaxial devices in a star 
configuration while giving each 
device the impression that it is 
the only one attached to the host. 
Officials say it is entirely fault 
tolerant, and streaming devices 
or shorted cables can be easily 
detected and isolated without 
disrupting other devices. 
Dataplex (03) 210 3333 


SSG 
Alcatel Voice Services 


Alcatel has announced the addi- 
tion of the Voicelink Intelligent 
Call Management System to its 


portfolio of voice services. The 
product is a predictive dialling 
system that automates the pro- 
cess of operator-generated out- 
going calls to customers. 

The Voicelink system makes 
telephone contact with custo- 
mers, and screens out unpro- 
ductive contacts like answering 
machines, unanswered calls, en- 
gaged signals and disconnected 
numbers. When a productive, or 
‘live,’ call is established, Voice- 
link supplies the call to the oper- 
ator and displays that custo- 
mer’s information on their com- | 
puter screen. 

The new system can automat- 
ically adjust the outgoing call 
rate to deliver a steady stream of 
live contacts to phone operat- 
ors. An optional feature called 
Intelligent Call Blending mixes 
both ingoing and outgoing call 
operations, resulting in improv- 
ed operator efficiency. The new 
Voicelink systems range from a 
3-workstation, 8-line model up 
to a 48-workstation, 96-line 
model. 

Alcatel (02) 925 7200 





EXFO 


== Slot PC-Based Protocol Analyser. 


Turn ANY PC 
into a full-featured Protocol Analyser 
EVEN NOTEBOOK 
with 
SERIALTEST 


* Connect SERIALTEST to parrallel printer port. 
* No expansion slot required. 


SUPPORTS 


ASYNC, SYNC, SDLC, HDLC, SNA, X.25 
level 2 and level 3 decode, RS-232 
(optional X.21, V.35) up to 64KBPS. 





CALL OR FAX FOR MORE INFORMATION. 


Unit 3a, 3 Lanceley Place 
Artarmon, NSW, 2064 


INFORMATION NETWORK SOLUTIONS 
FAX: ( 02 ) 906 - 6327 


PHONE: ( 02 ) 906 - 6335 
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Fiberoptics Test Equipment 





INS offers the most comprehensive and complete 
range of fiberoptic test instruments. This Includes: 
Powermeters, Attenuation Meters, Dual-Wavelength 
Meters, LED or LASER Light source, Back Reflection 
Meter, Optical Talk Set, LAN / WAN / FDDI Test Kit, 
PC - Based OTDR and more. 


CALL OR FAX FOR MORE INFORMATION. 
— 


Unit 3a, 3 Lanceley Place 
Artarmon, NSW, 2064 





ACN: 003 338 476 


INFORMATION NETWORK SOLUTIONS 


PHONE: ( 02 ) 906 - 6335 FAX: ( 02 ) 906 - 6327 
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DS SS 
Lotus, Retix Team Up 





Lotus Development and Retix 
have recently announced a part- 
nership which is aimed at pro- 
viding X.400 messaging capa- 
bilities to Lotus’ Notes software. 
The new Lotus Notes-to-X.400 
Gateway will allow Notes users 
to communicate with users run- 
ning any other electronic mail 
system through X.400 services. 

The product is used in con- 
junction with Retix’s OPEN- 
Server 400 messaging server, 
which is available for OS/2, 
DOS and Unix. Retix officials 
said its Lotus Notes-to-X.400 
Gateway and OPENServer 400 
products are able to run on the 
same OS/2 computer as the 
Lotus Notes server, providing an 
integrated enterprise-wide mes- 
saging system and eliminating 
the expense of buying more 
hardware. 

Like Retix’s other OPEN- 
Server Gateways to X.400, the 
Lotus Notes Gateway to X.400 
maps the proprietary e-mail for- 


mat into international standard 
X.400 format. The OPENServer 
messaging server then routes the 
X.400 message across the net- 
work to its destination. Users 
continue to send e-mail in the 
format they’re accustomed to, 
and receive mail from other 
users in the Lotus Notes format 
regardless of the e-mail package 
used by the sender. The Alias- 
Mapper provides alias mapping 
for automatic alias and origin- 
ator/recipient name generation 
based on rules defined by the 
system administrator. The Auto- 
Registry feature provides auto- 
matic registration of foreign, 
incoming and outgoing X.400 
names into the alias database. 
Retix (03) 629 2595 


Fee ce a 
Microwave Test 





Marconi Instruments claims to 
have released the world’s first 
portable 46GHz microwave test 
system. 

Part of Marconi’s 6200 series 
family, the 6204 46GHz Micro- 








wave Test Set offers fully syn- 
thesised operation with 1 Hz res- 
olution to 26.5GHz, and 2Hz 
resolution to 46GHz. The source 
can be used in CW mode locked 
to an external reference for tests 
requiring extremely high stab- 
ility and high resolutions. 

In swept mode, the 6204 is 
fully synthesised at every point 
in the sweep, allowing very nar- 
row band devices such as SAW 


Marconi’s microwave test system offers 2Hz accuracy up to 46GHz 











and crystal filters to be easily 
tested. A 400-point fully synthe- 
sised sweep takes just 200ms or 
less, according to Marconi. 

For locating faults in wave- 
guide, the distance-to-fault op- 
tion offers a real-time frequency 
domain reflectometry techni- 
que to find discontinuities with 
high accuracy and resolution, 
said the company officials. The 
unit comes in a compact pack- 


CAN DO II 


Full motion colour video & audio using UTP cable. 





The new 380A and 381A series 


Applications include: 


e Security/surveillance monitoring 


adaptors support video, audio, @ RGB 


transmission over standard or enhanced ¢ Education training 


performance UTP cable. ¢ PC's equipped with a video card 


When you really need a solution you e Production monitoring 


¢ Airport displays 
e Single channel CATV feed 


can count on AT&T Network Cabling 


Systems. 


e Remote medical monitoring. 


alINE re, 





Technologies 


allNET Technologies Pty Ltd 
Unit 8, 3 Gibbes Street, Chatswood, NSW 2067 
Telephone (02) 417 4800 Facsimile (02) 417 2281 


SYSTIMAX 
Premises 
Distribution 
System 





For more information on this and other products call allNET sr techieloates the authorised AT&T SYSTIMAXe PDS distributor. 
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RAD’s modular FDX-100 provides up to 20 FDDI lobe connections 


age, weighs less than 20 kilo- 
grams, and the company claims 
itis around 50% cheaper than con- 
ventional systems which use 
discrete instruments. 

Marconi Instruments 

(02) 638 0800 


eee 
NetWare Management 


Novell has released version 1.1 
of its NetWare Communication 
Services Manager, a real-time 
Windows-based network com- 
munications management ap- 
plication for managing multiple 


NetWare for SAA 1.3 or Net- 
Ware Asynchronous Communi- 
cation Services 3.0 servers for 
NetWare-to-IBM host or remote 
network communication services. 

The new version features en- 
hanced centralised management 
functions and better events and 
failure notification to simplify 
the management of multiple ser- 
vers, and to provide detailed sta- 
tus and configuration displays 
for preventative and reactive 
network management. 

The NetWare Communica- 
tion Services Manager can run 
with Novell’s NetWare Manage- 


ment System or as a standalone 
application. Company officials 
said it will be priced at $6,670. 

Novell has also announced 
enhancements to its extended 
LAN access product NetWare 
Access Services version 1.3. 

The new release supports 
Windows applications and fea- 
tures enhanced memory manage- 
ment, allowing multiple Win- 
dows and DOS applications to 
run efficiently, say Novell com- 
pany officials. 

Users will also be able to 
consolidate modem access on a 
NetWare Asynchronous Com- 
munications Services version 
3.0 server, allowing the use of 
fewer modems and streamlining 
management of network access. 
Novell NetWare Access Serv- 
ices version 1.3 sells for $4,070. 
Novell (02) 413 3077 


LLC 
FDDI Hub 


RAD Data Communications has 
released a new modular FDDI 
hub called the FDX-100. The 


COULD ONE WAN ANALYSER BE SHARP ENOUGH TO 
HANDLE TODAY AND TOMORROW’S NETWORKS? 


unit supports both STP and fibre 
optic cable, and provides a fully 
redundant FDDI backbone for 
connecting routers, bridges, com- 
puters and workstations, ac- 
cording to RAD officials. 

The FDX-100 has 5 slots, 
and is able to accommodate a 
variety of Physical Access mod- 
ules supporting single mode and 
multimode fibre or STP cabling. 
It can be installed as a single 
standalone unit with up to 20 
FDDI lobe connections, or as a 
backbone interconnect unit for 
a larger network via the connec- 
tion of additional hubs. 
Dataplex (03) 210 3333 


Pe 
Net Engineering Tools 


Adacel has announced MIL 3’s 
OPNET (OPtimised Network 
Engineering Tools) software, a 
comprehensive design, simula- 
tion and analysis environment 
for designed for communication 
network engineers. 

The workstation-based CAE 
system includes hierarchically 


The all-in-one tool for ASYNC to ISDN to Frame Relay networks from SObps to 2Mbps. 
The LM 2000 is a PC-based Network and Protocol Analyser designed for solving problems on multi- 
vendor, multi-protocol and multi-speed diversified WANs. 


Protocols Functions 


HDLC/X.25/X.75 ° 
SDLC/SNA & QLLC ° 
ISDN/Q.931 ° 
DDCMP 

TRANSD 

Frame Relay: LMI, CLLM, 

Q922, ANSI T1 


Performance 


Monitor and BERT (G.821) 
50bps to 2Mbps 

Fast capture to RAM at 2Mbps 
Stream to disk up to 1Mbps 
On board interfaces: RS232, 
V.35, RS422/423, V.10/V.11, 
RS449 

T1 Pod (E1 coming soon) 


Real time pre-capture filters 

Level 2 and Level 3 Statistics 
Frame Relay statistics for up to 
256 DLCls 

Full plain English protocol decodes 
Programming languages with 
library of ready-made test 
applications | 


TESTCOM-DATA 


217 North Rocks Road, North Rocks NSW 215] 
Telephone: (02) 630 7528 Fax: (02) 630 7226 
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Dialogic’s D/41D-AN offers four-channel voice store and forward 


related graphical editors for the 
specification of network archi- 
tecture, node structure and net- 
work protocols. Event-driven 
simulations can be automatic- 
ally generated from user speci- 
fications or from libraries of 
in-built models. Users are able 
to simulate a variety of network 
environments including LANs, 
WANs, wireless networks and 
mobile radio links. Post-process- 
ing utilities assist users to ana- 
lyse the results of simulations. 
OPNET is supported by a range 
of workstation platforms includ- 
ing Sun, HP, DEC and Silicon 
Graphics. 

Adacel (03) 596 2991 


Call Processing Board 


Dialogic’s new D/41D-AN Dig- 
ital Signal Processor call pro- 
cessing board is now available 
in Australia, after receiving Aus- 
tel approval recently. 

Company officials said the 
D/41D is a four channel voice 
store and forward board for use 
in a wide range of applications 
in call processing and intelligent 
monitoring. It has been appro- 
ved for use without line isola- 
tion units. 

The board features Pitch Per- 
fect Sound Control, which en- 
ables listeners to run through a 
recording at high speed without 
sacrificing clarity, and Level Per- 
fect volume control, which al- 
lows any caller to adjust the 
sound level. The product also 
has a Global Tone Detection 
ability, which allows it to recog- 
nise signalling and control tones 
from different countries around 
the world. 

Company officials also said 
the board provides accessibility 
to a range of complementary 
products — like speaker-inde- 
pendent voice recognition cards 
— through Dialogic’s analogue 
expansion bus. 

Dialogic +64 9 302 1831 














Send Voice, Data, Fax 


Interlink Electronics claims its 
new Voidax range will make 
modems, faxes and answering 
machines redundant. Officials 
say the Australian-designed and 
made Voidax (VOlIce DAta faX) 
dial-up modem is able to send 
and receive data files, faxes, e- 
mail and voice files at speeds of 
14,400bps, and can also answer 
your phone. 

Voidax works with a PC or 
Mac via Quicklink II software. 
In data mode it supports V.32bis 
and V.32. It supports MNP 4 and 
MNP 5 and V.42 and V42bis 
correction and compression pro- 
tocols, and provides DES data 
encryption, dial back security, 
leased line and synchronous 
mode, and remote configuration 
of modem functions. 

In fax mode, Voidax sup- 
ports Group III, TR29 class I 
August 1990, 9,600bps send 
and receive, and V17 14,400bps 
operation in send and receive 
mode. Voidax can also support 
Voice Mail and function as an 
answering machine. The Voidax 
II sells for $599, the Voidax III 
for $749 and the Voidax Pro for 
$1,099. 

Interlink Electronics 
(02) 362 4344 


Tools for Visual Basic 


DDP has announced Attach- 
mate’s Extra! Tools for Visual 
Basic, a package that works with 
Microsoft Visual Basic 2.0 and 
lets users create Windows-based 
programs with transparent con- 
nectivity to mainframes. 

The package comprises Cus- 
tom Controls, a Common Func- 
tion Library, and a set of sample 
applications. Custom Controls 
are graphical objects that appear 
on a window or dialogue box 
and provide interaction with 
mainframes, replacing the need 
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& KRONE 


BREATHE NEW LIFE 
INTO YOUR <i NETWORK 


¢ 100 MBS 
CATEGORY | ; 


Viellesc S VIDEO 


O © 100 MBS 


100 MBPS 
PREMISE WIRING 
PRODUCTS 


Flexibility 

KRONE’s products work together fo 
form the most flexible Wiring System 
available. 


Performance 

Whether it's for CATEGORY 5, 100 MPS 
TOKEN RING or just voice, KRONE can 
support you. 


Competitiveness 

With quality, features and price all 
working to make these products the 
most competitive available. 


Setting the Standard 

AS 3080 and ISO 9002 standards ensures 
your network integrity is given 

No. 1 priority. 


Toll free help desk: 008 801 298 


BREATHING NEW LIFE 
INTO YOUR NETWORK 


KRONE (Australia) TECHNIQUE 
PTY LIMITED A.C.N. 002 047 181 
P.O. BOX 335, WYONG, NSW 2259 
Telephone: (043) 88 4422 

Fax: (043) 88 4499 








KRONE IS AN AS 3902 QUALITY ENDORSED COMPANY 
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for multiple API calls. Users just 
select a graphical item from the 
Visual Basic screen, and do not 
need a knowledge of program- 
ming. The Common Function 
Library has functions to auto- 
mate mainframe activities like 
file transfer. One command rep- 
laces anumber of HLLAPI calls, 
and users do not need a know- 
ledge of HLLAPI programming. 
Extra! Tools for Visual Basic re- 
quires Windows 3.0 or higher, 
and is priced at $570. 

DDP (03) 694 6711 


Be eee nd 
HP Network Printers 


Hewlett-Packard has released a 
new pair of network printers 
than can work concurrently with 
PCs, Macs, Unix workstations 
and multiple networks. 

The LaserJet 4Si and Laser- 
Jet 4Si MX offer 600dpi resolu- 
tion and have a throughput of 17 
pages per minute. The 4Si has 2 
Mbytes of memory, and includ- 
es enhanced PCL 5, while the 
4Si MX comes with 10 Mbytes 


































































































The HP LaserJet 4Si and 4Si MX 
can deliver throughput of 17ppm 


of memory, enhanced PCL 5, 
Adobe PostScript Level 2, and 
an HP JetDirect Ethernet inter- 
face that is able to automatically 
switch among 10 different net- 
work operating systems. 
Company officials claim the 
printers’ Intel 80960CF RISC 
processors, combined with better 
PCL and Windows PostScript 
drivers, enable the machines to 
output complex 600dpi text at 
close to the rated engine speed 
of 17ppm. The JetDirect inter- 
faces send data to the printer in 
1,024-byte packets, as opposed 











to a one-byte data stream from a 
standard parallel port. This en- 
ables them to accept data at 350 
Kbytes per second, about 30 
times faster than standard paral- 
lel interfaces, according to HP. 

The new printers provide fast 
PostScript printing by using the 
special technique of formatting 
pages in a buffer while others are 
printing. Most printers have to 
format and print a page before 
Starting on the next, slowing 
their performance. 

Page buffering together with 
instant input/output switching 
improves overall performance 
by providing a continuous print 
stream as the printer switches 
between enhanced PCL and 
PostScript Level 2, according to 
Hewlett-Packard officials. 
Hewlett-Packard 
008 033 821 


as 
SynOptics Price Cuts 





SynOptics has announced price 


reductions for its range of Lattis- 
Net FDDI intelligent hubs. 























L_] 22 issues, two years, for $96 (save 20%) 
[] 11 issues, one year, for $54 (save 10%) 


| enclose my cheque for AUS$ 


|_| Bill my company 


[_ Amex 


Charge my: 


Company 


Address 


Signature 


OR: 





Authorising signature. 


[ |Diners [ | Visa 


[ |Bankcard [ |Mastercard 


The Lattisnet System 2000 
FDDI Workgroup Hub Model 
2912A, which has 12 STP mas- 
ter ports and two fibre optic A/B 
ports, has been reduced by 36% 
to $18,1564, or $1,326 per port. 

The prices of FDDI modules 
and chassis for the LattisS witch 
System 3000 modular intelli- 
gent hub, which supports multi- 
segment Ethernet/Token Ring/ 
FDDI have also been reduced. 

The FDDI Fibre Optic Host 
Module Model 3904 now sells 
for $10,203, areduction of 27%, 
and the FDDI Network Man- 
agement Module Model 3910S- 
04 has been reduced by 33% to 
$18,564. The FDDI Host Mod- 
ule Model 3902A now costs 
$6,964, a drop of 25%. 

SynOptics has also announ- 
ced that it has started shipping a 
new range of FDDI hosts and 
network management modules 
which will support the single- 
mode fibre connection neces- 
sary for building metropolitan 
area networks and extended 


campus networks. 
SynOptics (03) 853 0799 




































































Post to: Australian Communications, Level 4, 541 Kent Street, Sydney NSW 2000 
Fax your application to us on (02) 264 2244 
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Keeping informed 
and up-to-date is 
essential in the 
telecommunications 
industry 


With the de-regulation of the telecommunications industry, it is important to keep up-to-date with all new 
information and regulations. 


Standards Australia realises that selecting and purchasing CCITT Recommendations individually can be a time 
consuming activity, so we have put together preselected collections of standards. These are known as 
Professional Packages, and they are customised to meet the specific needs of Australian organisations. 


Purchasing CCITT Recommendations in Professional Packages is an efficient, cost-effective and convenient 
way to obtain these standards. 


EFFICIENT: they provide a convenient source of valuable, tailored and necessary information from CCITT. 


COST-EFFECTIVE: buying your CCITT Recommendations as a package represents significant savings on the 
retail cost of individual volumes. 


CONVENIENT: the packages provide an instant 

reference library of CCITT Recommendations, and they 

come with an optional Update Service. The Update | Please send me more information about 
Service ensures that your standards are always the | CCITT Professional Packages 

current edition, and that new recommendations which — | 

are relevant to telephonic, telegraphy or data | Title _ Name 


communications are added to your collection. | Positio 
ItlOn 


For a comprehensive brochure on CCITT Professional 
Packages contact International Sales on (02) 746 4666, | Organisation 
fax (02) 746 3333, or return the coupon. | Aiea 


Postcode 


STANDARDS AUSTRALIA | Return to: International Sales, Standards Australia 
ri | PO Box 1055, Strathfield NSW 2135 
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The Forum at Asia TELECOM 93- 
have a voice in Asia’s future 


A US$ 100 billion telecommunications market is 
on your doorstep. In Asia. Home to half the world’s 
population. 


You have the products, the technology, the ideas. 
But are you talking to the right people? 


There is one place where you'll get right to the 
top. The Asia TELECOM 93 Exhibition and Forum, 
Singapore, from 17 through 22 May 1993. We'll bring 
you industry and government officials, technical, 
economic and legal experts - the decision makers of 


The Forum is built on four symposia: 


Policy Symposium 17-19 May 
“Strategy for expanding telecommunications 
infrastructure” 


Technical Symposium 19-22 May 
“Technological challenge: interfacing regional needs” 


the region. You'll be involved in the latest telecom- 
munication developments and have the opportunity 
to interact with the leaders shaping Asia's telecom- 
munications future. 


The Asia TELECOM 93 Forum is organized by the 
International Telecommunication Union. We're making 
it the most important event in telecommunications, 
because we want you to meet the right individuals in 
a privileged and exclusive environment. 


The Forum. To share information with the right people. 


Regulatory Symposium 18-19 May. 
“Effective transition through regulation” 
Economic Symposium 20-21 May 


“Telecommunications: the platform for economic 
growth and development’ 


For registration: call +65 290 5821 or 5817 - fax +65 292 7577 
For information: call +41 22 730 5927 - fax +4122 740 1013 








TELECOM | 
<i See 


SINGAPORE. 
17-22 MAY.1993 


The Pacific Perspective 





Pacific 
Telecommunications 
Council 


Teleworking From afar and the 
Technology Culture Imperative 


monplace. In offices from Montreal to Melbourne, the work- 
force is becoming increasingly decentralised and liberated 
from what can be counter-productive nine-to-five routines. 

PTC has promoted the telework concept and its application for 
many years. Telework was seen chiefly as a means of enabling re- 
mote and rural areas to sustain and nurture development, and to 
prevent the increasing depopulation and brain drain of, for exam- 
ple, the Pacific Islands or the rural regions of North America and 
Australia. PTC also recognised, quite early on, the potential for 
using telework centres — mini-offices in suburban areas — as a 
means of reducing urban congestion. 

Telework applications have greatly surpassed our early initia- 
tives, and it is heartening to know PTC was a part of this genesis. 
However, as ever, we fell victim to the inevitable Law of Unintend- 
ed Consequences — that is, no matter what the plan is, the result 
will inevitably be a surprise. The largest application of telework 
and its greatest area of growth remains the empowerment of urban 
employees in developed countries to work in their homes. Telework 
has been a factor in the growth of what Joel Garreau calls the ‘Edge 
Cities’ of North America: High-tech suburban environments built 
on the edges of old metropoles. In contrast to Toffler’s “Third Wave’ 
predictions, there is evidence that people, especially in high-tech 
industries, need the stimulus of big cities and fellow professionals, 
even if that city is an hour or more’s drive 


[= telework revolution is upon us. Telework is now com- 


the most important factor — the lack of a technology ‘community’ 
or ‘mind-set.’ Sadly, nice weather is not enough. Silicon valleys 
and high technology development centres tend to grow up around 
existing pools of talent, and in environments that encourage and 
foster excellence. California’s Silicon Valley developed around the 
intellectual dynamism of Stanford University, the Lawrence Liver- 
more Laboratories, the University of California at Berkeley, and 
many other centres of learning. Can the Pacific Islands (including 
Hawaii) ever hope to replicate these qualities on a foundation of 
cane plantations, rural poverty, and fatalism? 

Better telecommunications and transportation are relegating 
Hawaii and other Pacific Islands to increased, not decreased, mar- 
ginalisation. This is not too surprising — after all, Newfoundland 
or the Azores can’t really promote themselves as the ‘telecoms and 
transport hubs of the Atlantic,’ whatever their other qualities might 
be. Flights between the Pacific ‘pleasure periphery’ and the Pacific 
Rim centres cater to tourism not business, and telecoms services 
lag behind developed country norms. ISDN is a pipe-dream. 

Note that teleworking is not the same as advanced rural and 
remote telecoms. Instead, it is an attempt to replicate (and indeed 
improve) the qualities of an office from a location some distance 
from the office centre. To an ever-greater extent, PTC ‘teleworks’ 
around the world with our members, as we enjoy little interaction 
with the local island economy or polity. 

Which leads to the point raised by a 1991 


away. Cities have their AT2CTIONS, PCV So PTV__MOM= meee Sl} T VC in The Economist of the Pacific Is- 
. P P y . ° 
especially so from afar. “Better telecommunications lands. Following the law of comparative ad- 


Worldwide, the ‘brain drain’ of rural and 
remote regions has not lessened. If anything, 
greater electronic links to the metropoles has 


and transportation are relegat- 
ing Hawaii and other Pacific 


vantage, the islands should play to their 
strengths — that is, tourism. It is unrealistic, 
expensive, and pointless to do anything else. 


only whetted the appetites of the more am- Islands to incr eased, not Tourism requires advanced telecoms, but ad- 
bitious and globally-minded youth and pro- decreased, marginalisation. vanced telecoms are largely transparent and 


moted their departure from ‘backwaters.’ 

I must admit that these thoughts about 
telework are a product of PTC’s own location in Hawaii. While dif- 
ficult to explain to people from colder and less scenic climates, 
Honolulu is an expensive and often difficult location, and is less a 
city than an over-populated island. As a recent book entitled Price 
of Paradise attests, ‘the local market of 1.1 million people is not as 
sophisticated as those in the major cities of Asia and the West, and 
those markets, in turn, are a long way away ...’ In the telecoms 
industry, we are in a bit of a backwater. Does this matter? If I am 
connected via satellite, fibre optic cable, e-mail and fax, can’t I sit 
back and enjoy the sunshine? Well, up to a point. 

I believe the difficulty experienced by Hawaii in attempting to 
attract high-technology and telecommunications industries is char- 
acteristic of the problems faced by many Pacific Islands, and indeed 
rural and remote regions generally. At least Hawaii can exploit US- 
wide economies of scale. But even this is a double-edged sword. 
Hawaii’s trade is linked to US-flag merchant carriers. This means 
a car imported from Japan will be shipped via Los Angeles and 
enjoy a price mark-up of $US2,000 to $US5,000. General price 
levels are 38% higher than US mainland, and it is against those low 
prices that local prices are compared. There is little local competi- 
tion, and the cost of doing business suffers from monopoly pricing 
for goods and services. | 

The November 1991 issue of Hawaii Business looked at the 
failures of Hawaii’s high-tech initiatives. The article cited perhaps 
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user-friendly at the distant terminal (for ex- 
ample, the tourist resort). 

PTC has established a Special Task Group on Telecommunica- 
tions in the Travel and Tourism Industry to build upon our past init- 
iatives in linking these two important industries. We are working 
with the Pacific Asia Travel Association and the Pacific Rim 
Institute of Tourism, as well as other organisations, to pursue such 
concepts as on-line destination databases, tele-resorts, and the 
many other potential applications in this field. 

But what are the implications of attempting to import a technol- 
ogy culture to such environments? Does it not bring us back to the 
heart of the problem, paraphrasing (rather badly, I’m afraid) the 
First World War tune: ‘How Will You Keep Them in the Isle, Once 
They’ve Seen Sydney?’ 


Postscript: For a contrasting and perhaps more upbeat view, I direct 
readers to Thomas McPhail’s article on successful rural and remote 
applications in the forthcoming Pacific Telecommunications Re- 
view. More information is available from the PTC office, Tel: +1 
808 941 3789, or Fax +1 808 944 4874. 


a 


James Savage is the Assistant Director, Pacific Telecommunications 
Council and Editor of Pacific Telecommunications Review. 

[NOTE: The views put forward in this article are those of the author 
and do not necessarily reflect official policies of the Pacific Telecom- 
munications Council.] 
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INS leads the way 


TEST INSTRUMENTATION © NETWORK MANAGEMENT SYSTEMS 


TDR/LAN INTERVIEW 8000 PC-BASED BERT MATRIX SWITCH 
SCANNER | WAN ANALYSERS 











¢ TDR and cable scanning e High performance protocol e Turn your PC into high 
ie ine STP, Coax, IBM test system for field and speed BERT. 
cabling. ° -Dlocki 
| 8 a LAB use. © Support RS232, V.35, X21, Non-blocking 
e Measures NEXT, length, e Supporting C, SS7, Frame G703. G704 ¢ 12 to 4096 ports 
ATTENUATION, Resistance, Relay, ISDN, X25, SNA, ea 4s . 
continuity, LAN monitor. QLLC and user decodes. ° G82 ae ga with ee ° ae pi ecer Speeds and 
e Optional cable management e Interfaces for RS232, V.35, era aie, Capure TOMGIsk: interfaces. 


G704 monitor tool. Netview support. 





and cable grading software. Midds (70>, TI. 


LIGHT SOURCE/OTDR/ | NETWORK PROBE 
POWER METER 









he ete vee ¢ Multi-function analyser. e Most major Telephone 
e Fiberoptic test equipment network types 
for LAN, WAN, FDDI. e Built-in interfaces for - 
RS232, X.21;. V.35,. ISDN. e DDS, ISDN links. 


e PC-based and hand-held. 
e DDS, ISDN cables. 


¢ Power attenuation, dual ¢ Multiple protocols support. 


wave length test ¢ Light weight/low cost. ° Multiple cable gauges, 
systems, LED or : length and speed up to 
Laser sources, Talk sets. e AC/DC operated. 34. 8MBPS. 





DATA PATCH/ PC-BASED PROTOCOL SOFTWARE 
SWITCH SYSTEMS = | ANALYSER 


Status and Alarms 





e LAN management 
software for Ethernet, 
Token Ring, ARCNET 


i saearaty 





¢ Circuit switching and e Turn PC into full function 
PATCHING. protocol analyser. and Appletalk. 
, ) e Comprehensive 
*RS2026@ Vio>, 221, G/0> Sc, e Half size card supporting eer ta aaa 
e Transparent to protocol. major protocols, interfaces. protocol decodes. 
e Full remote or local control. Speed up to 256KBPS. e Low, low, cost! 





Please send me more information on: 


[_] TDR/LAN SCANNER [_] INTERVIEW 8000 [_] PC-BASED BERT [_] MATRIX SWITCH [_] OTHERS 

L_] NETWORK PROBE [_] LAN/WAN ANALYSER L_] SIMULATOR [_] DATA PATCH/SWITCH SYSTEM 

[_] FIBEROPTIC TEST EQUIPMENT [_] SOFTWARE [_] PC-BASED PROTOCOL ANALYSER 
NAME: ADDRESS: 








ORGANISATION: PHONE: 





INFORMATION NETWORK SOLUTIONS PTY LTD 
Unit 3a, 3 Lanceley Place Artarmon, NSW, 2064 
PHONE: ( 02 ) 906 - 6335 FAX: ( 02 ) 906 - 6327 


ACN: 003 338 476 
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From the desk of the Executive Director 


preselection - —A Critical Issue For the | 


A: issue likely to dominate the teiccom. selection and had arranged with the ABC’ . “will receive two bills, th 



























































munications scene and, forthat matter, Four Corners to film it for later presenta- Telecom for li 
the interest of the whole Australian tion. Both of our carriers though, were re- = C 
public, is that of preselection. luctant to submit their Chief Executives to us s the 
All users of the telephone are going to the detailed scrutiny of a public audience 
have to opt for one or other of the two car- and ABC presenter, when they had no con- © ay were 10 eke 
riers, Telecom or Optus, as their carrier of __ trol over the breadth of coverage of the issue — some goodwill gener 
choice. Having made that selection, all they and its peripheral arguments: about ny yntinues 
need to do is dial the desiredeightdigitSTD of services. — 
or the longer international number and they —_—iIt was a bit like subjecting] Dr Hewan to Cc : - . 
will automatically be switched to their Ly detailed questions about the GST during he 7 a: ie ati on ly will change ov _ 
selected carrier. recent election. The carriers cannot afford tin ‘ibre into major | . 
Preselection is not about scene your to ‘slip up in an uncontrolled environment, in 
carrier to dial local numbers — or at least se oe conte 
not yet. Telecom will continue to carry local — : _ time, a 


loop traffic for the foreseeable future. = syey, Melbour ne, - ge one-sto 


| ATUG recommended, during the debate _ Canberra First 
leading up to the Telecommunications Act oo is 
1991], that preselection should be the means The first ballots will take place i inthe three a VPN or 
by which customers connect to their carrier major capitals Canberra, Sydney and Mel- 
of choice. We made the recommendation — bourne. In the latter two, a split ballot i in two ; arated ou 
_ with two objects in mind: firstly, selection areas is likely, so that ballot forms go out to _ di lifferent s 
of carrier should be made as simple forusers _ people in Area 1, to be returned in 3 weeks. | 
as is possible; and secondly, both carriers The ballotter will count them over the next 
should have an identically equal opportun- week and decide whether a second ballotis — 
ity to win and maintain their customer base. _ necessary. At about that time the ballots wt ‘th hin 1g abo’ 
The customer’s choice will be registered go out for Area 2. se 
at the local telephone exchange inorderthat —In Sydney, it is qumbured that Gedy 
the carrier can provide the customer with — ision will be Norhisout oe ce 
long distance and international service. | 
However, if a customer has opted for, say, “ou ¢ 
Optus and wishes to take advantage of a ‘years, to individual areas, poe tev ste 
Telecom special offer, the customer could have experienced the dial ‘1’ option for at companie 
access Telecom by using the four nor over- _ least five and preferably nine months. — ec 
fidecodei4ll. | _ After the initial selection,each customer 
will be able to change his or her selection, rumoure 
The Ballots arrangements for which are still being dis- to the A 
cussed. After the first change, which may be y 
Austel has, for some time now, oo over- free, there may be a small ($5 to $10) . 
seeing the negotiations between Telecom charge. Whether the carriers will ansorD this u 
and Optus, regarding how the ballot for _ fee is still unknown. 
preselection will be conducted. A ‘prelimi- It is understood that up to about a 65% _are to h 
nary understanding’ has been reached, al- _ response rate would be thought reasonable, ogy all 
though some issues remain to be resolved. _ and that if that many are received ina single - 
The importance of preselection, to both area, there would be no second ballot. After — Thi 
carriers, should not be underestimated and the’ second ballot, it seems they that the — velopir 
we should not be surprised to find them a __ballotter will call ita day and those wh —r—C(—CO F/T 
little coy about their respective positions on - not return a scibction will remain 1 Telecom AY ab 
the matter. preselected.  —=—LCE - 
In this respect, ATUG plans to hold a de- As preselection is only for one distance Wally Rothwell | 
bate at the ATUG" 93 conference on pre- and international services, Optus customers _ Executive 
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| : ogy, and, to help demonstrate its useful- 
ness, 


ose “atu oa f ur days of the “ATUG 93 conference 


ATUG’93 Awards 


Last year ATUG introduced a number of awards to recognise the efforts of 
individuals in Australian telecommunications. These awards were presented 
during ATUG’92, and this year the awards will be presented again at 
ATUG’93. They include the Charles Todd Medal for Communicator of the 
Year and the Communications Journalist of the Year award. 

During ATUG’92, the Charles Todd Medal was presented to Professor John 
L. Hullett. The editor of The Australian’s Business Communications section, 
Helen Meredith, won the award for Communications Journalist of the Year. 
This year, ATUG has expanded its theme of awards to introduce the ATUG 
Award for Excellence in Telecommunications Management. This new award 
aims to: 
= Recognise excellence in communications management; 
» Draw attention to examples of meritorious performance for the industry to 

emulate; and 
a Identify best practices. 
The award, sponsored by Amos Aked Swift Pty Ltd, will be presented during 
ATUG’93 to the ATUG Communications Manager of the Year, and an award 
will also be made to the runner-up. Once again, the best speaker during ATUG’93 
will be awarded the Campbell McComas-sponsored Conover Stellar Award. Last 
year, the award was presented to Exicom’s Voice Processing Division’s General 
Manager, David Blanks. These awards are complimented by a number of prizes 
for competitions which are held during the four day ATUG conference and 
exhibition. ATUG’93 attendees and exhibition visitors should look out for these. 


























Wally Rothwell (left) and Campbell McComas (right) present the Conover Stellar Award 
to Exicom’s David Blanks 





‘Communications at ATUG’93 


and exhibition. The area that will be 
: covered by the digital cordless tele- 
: the two companies have provided — 
ATUG with a 15-handset system for all 


‘The new ‘system uses CT3 technol- | 


















phone system at Sydney’s Darling Har- 


_bour will include the exhibition halls, 
the foyer, the walkway to the conven- 


tion centre, the ground floor and the first 
floor of the convention centre, as well 
as the banquet area. 


System Features 


The system consists of three basic units: 
= A radio exchange which is usually 
mounted next to existing PABX; 
= Radio base stations at various loca- 

tions around the site to ensure full 
- radio coverage and adequate traffic 
capacity; and 


= Pocket portable telephones which 


weigh 200g and come with oe 
able batteries. 
The conversations of system users, as 


they move around the exhibition, will be 


automatically transferred from base sta- 


_ tion to base station without any interrup- 
_ tions to their call. 


“The voice quality is at least as good 
as the existing wired extensions, and the 


_ radio transmission is fully encrypted to 


ensure callers’ privacy,” Nira’s Manag- 
ing Director, Brian Fitzgerald said. He 
added that, unlike existing cordless tele- 


ES 


SYDNEY 
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less handover of calls 


phones, the system is designed to cater 
for up to 30,000 handsets per square ~ 
kilometre in dense pai business dis- — 


trict areas. 
World First 


The DOTOOO uses ime division mul 


ple access technology (TDMA) to en- | 
- gure it uses the available spectrum ef- 
_ ficiently. “It is the world’s first digital © 
- cordless business communications sys- 


tem,” Fitzgerald said. It is the digital 


nature of the signal that ensures the 
speech quality and enables seamless 


handover of calls as users move from 
one location to another. 


Nira Australia is the Australian arm 


of the originators of the DCT900 sys- 


tem, Ericsson Radio Systems BV The 


Netherlands. 


The company has been marketing — 
and maintaining Teletracer Radio pag- 


ing systems in all major regions of Aust- 
ralia since 1983. 





Ericsson’s DCT900: Claimed to be the world’s 
first digital cordless telephone 
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Because the DCT900 is digital, users get seam- 
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ATUG’93 UPDATE 


Changes To Small Business Seminar 

10.30 The Commitment to Service — the New Philosophy Dennis 
Flentje, AOTC 

42.00 How We Want It To Work June Robbins, Manager Market 
Planning, Optus Communications 

14.30 Managing Small Business Communications Speaker to be 
announced 


16.00 Visions for the Future — The Products and Services We May 
Expect Phillip Sykes, Manager, Integrated Communications 
Services, Telecom Research Laboratories 


Changes To ATUG’93 Conference 





Stream 1 
16.00 Austel— ALegal Review Sheila McGregor, Freehill Hollingdale 
& Page 


16.30 Austel — A Standards Review Rex Christenson, Austel 

17.00 Austel — A Technical Review Bob Horton, Austel 

Stream 2 

16.00 Pots Technology — Present and Future George Krebs, 
Alcatel 

16.30 Applications: The SE CBD Project Barry Bennison, Sydney 
Electricity 

17.00 Whither The Copper Pair? Jack Horenkamp, AT&T USA 

Stream 3 


16.00 Advances in the Cordless Office David Wright, UK Group 
Manager, GEC Plessey Communications 








Stream 1 
12.00 Themes, Trends & Future Prospectives Kjell Sorme, Ericsson 
Australia 


15.00 LAN Internetworking & Management Mark Hoover, SynOptics 
16.30 The NSW Government Network Charles Rizzo, BT Australia 
Stream 2 

14.30 The Right Choice? Stewart Fist, Journalist 

15.00 International Experience Petri Poyonen, Nokia 

16.30 DMS Smart Switching for Smart Users Graeme Barty, Nortel 


Workshop 8 


16.00 Doing Information Technology Business in the People’s 
Republic of China Thomas Chiu, Sly & Weigall 





Stream 1 

09.30 The Emerging Role of the IT Manager John Houghton, CIRCIT 
Stream 2 

11.00 The Optus OSS Martin Bostock, DEC 

Stream 3 


11.30 Next Generation Satellites Dr EH Kopp, Hughes 
12.00 Telephone in the Sky Edward Scott, BT PLC. 
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It manage ienionshins between internal 
: los ay Gee Sees to 
ee Austulia « now ae one of the _ in ¢ 
10st liberal telecommunications. re- ts achieve « win-win outcomes: to under- 
imes in the world. The second carrier, stand the supplier’ '$ particular perspec- 
third party providers, facility manage- tive of selling; to develop a business 
1ent, outsourcing and new technolog- | cus in managing accounts; and to de- 
ies are creating a very new and differ- velop effective a and busi- 
nt role for the communications man- _ ness relationships. __ 
ger. This new role centres on the man- — _ Further, ATUG in association with 
ager as a value-added reseller of tele- the law firm, Sly & Weigall, have put 
ommunications products and services © together a series of evening seminars 
from the many competing ea Pee called ‘Exporting Information Technol- 
viders,” he said. ogy to Asia,’ The seminar discusses leg- 
Asa result, ATUG designed its series” al and regulatory requirements in Sing- 
three workshops called ‘The new apore, Thailand, Indonesia, China, Mal- 
ommunications Manager,’ ‘Managing aysiaand Vietnam. 
ustomer and Supplier Relationships’ —_— Despite the fact that these work- 
nd ‘Building a Better Business Case.’ shops and seminars are national and 
_ The first workshop was conducted have been offered at a reduced rate for 
y Sydney-based communications con- _ATUG members, the response has not 
ultants Amos Aked Swift Pty Ltd’s _ been as overwhelming as expected. 
enior Consultant, Brian White. Itcov- Generally, participants in the work- 
d the new skills required inthe dereg- shops and seminars have been satisfied 
lated marketplace and included such with their content and quality, but there 
| opics as outsourcing; strategic plan- seems to be a lack of demand for them 
ning; funding and chargeback; meeting ona national basis. 
ervice level objectives; justifying ex- | ATUG is interested to learn from its 
enditure; oes: service contracts; members if they wish it to continue of- 
_ fering such training seminars and work- 
shops. Members are invited to write to 
y Tim O'Sullivan, diecior of Syd- _ ATUG on this matter. 
-based Focus Communications Pty — _ Please forward your response to the: 
nd was designed to develop the Australian. Telecommunications Users 
ls of communications professionals _ Group (ATUG), P.O. Box 357, Milsons 
to » help them n effectively facilitate and Point, NSW, 2061. © 
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Latest Telecommunications Legislation 
Available on Disk 


Eurofield Information Systems Pty Ltd (EIS) has released the 
latest version of the ‘Telecommunications’ diskette, part of the 
Electronic Law Book series, which includes the recent broad- 
casting legislation and amendments to the telecommunications 
statutes. The cost for the latest version is $145 for ATUG 
members. For further information, contact the ATUG office in 
Sydney on (02) 957 1333. 
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7 cc. in aha seat? maybe if 


slow. taken advantage of to allow portability oS \cod 0 


its. of telephone numbers, thereby maxi- vic 


ndent mising the benefits of on for s ervice com 


e telecommunica- 


ises that die portabiligy 


ommunications ser- 
evant to competition 


cations industry, but 


ard regarding this 


ortability will — 


ee or not be 


Potemor ihe coho carrier has 


suggested that, in a market the size of 
: Australia, ‘considerable caution is nec- 


ary before boars to introduce a 


. : | - = portability” 


a customers. 


_ Finding a Solution 


As things stand at present, ‘users oe 
have to change their telephone au A TT CG 3 
if they wished to have services provided A : tralia 
by a different carrier. The problem with _ portabili 
this is that many users may be reluctant specific: 
to change carriers because of the ad- t 
ministrative costs which would be in- vi 


volved in changing their telephone. num- 


bers. These costs would include the cost areas. “ 


change of number. | 


of new business cards, new stationery, isn 
new advertising material and even the « ange 
possible loss of Puss due to ee sus 


In the US, this problem i is being ce . 


‘tified as far as 800 services are con- = The 
cerned. The 800 Service was launched — number 


in 1967 by AT&T. The Service was _ the carri 


_ originally used for call routing and was fone 


developed to replace operator collect. . v it | 


This technology allowed i de use 
of a single 800 number to route calls to 


‘a single location. nationally. Thus, as 
_ from May 1, users of 800 services in n the 


ATUG Celebrates Birthday in Canberra 


ATUG in Canberra will be celebrating its sixth birthday with a 
dinner on Thursday, 20th May, 1993. The birthday dinner will 
be sponsored by AAP Communications. Last year the dinner 
was sponsored by Optus Communications and was well at- 
tended, with around 200 people. For further details, members 
should contact ATUG’s ACT Secretary, Anita Gracie, on (06) 


287 0338. 


calling. However, multiple 800 num- tel, Eric 
bers were required (one number for in- — 
trastate and a different number for in- _ 
-terstate) until the development and de-— 
_ ployment of Common Channel Signall- _ 
ing (CCS#7) and the development of 
database access technology called the 
Weber Patent. 


The 10th Australian 
Telecommunications 
Exhibition 
& 
Conference 
will be held at 
Darling Harbour 
Sydney, 
Australia 





CALENDAR 





May 


10- 1 ATUG ’93, Sydney Convention and Exhibition Centre, Sydney. 

The 10th annual conference and exhibition of the Australian 
Telecommunications Users Group. The conference stream comprises three 
days of technical, regulatory, service and management sessions, while the 
exhibition will feature a wide range of business and commercial communica- 
tions equipment. Additionally, there will be a one-day communications update 
seminar which will provide a round-up of telecommunications events over the 
past 12 months, and a one-day small business seminar, which is aimed at 
helping telecommunications users in small business improve their efficiency 
and planning. Three day conference fee: $850 (Member), $1,075 (Non-Mem- 
ber). Enquiries — ATUG Tel: (02) 957 1333 Fax: (02) 925 0880. 





1 7 . 1 9 Network Security, Parkroyal, Darling Harbour, Sydney. Athree- 
day comprehensive course that aims to help attendees deter- 
mine the types of security controls needed in their networks. Participants will 
learn to determine the types of controls needed, how to minimise security risks 
in accordance with corporate security policies, how to identify controls not pro- 
vided in network management products, and how to identify possible security 
breaches before they occur. Major network software and hardware vendors 
will provide the latest information on security developments and issues. Fee: 
$1,443. Enquiries — MTE Tel: (02) 261 5555 Fax: (02) 261 5959. — 
17 y) Asia Telecom ’93, World Trade Centre, Singapore. Asia Tele- 
- com ’93 will provide a platform for the exchange of information 
on technological advancements, and technical, policy, economic and reg- 
ulatory developments. The exhibition will be the biggest event in the region, 
attracting some 150 exhibitors from 30 countries.The Asian region is the 
world’s fastest-growing telecommunications market — there’s space for 300 
million more lines and for up to $US1,000 billion in investments in the next 50 
years. The four Symposia of the Asia Telecom ’93 Forum — Policy, Technical, 
Regulatory and Economic — are attracting the most influential players in the 
telecommunications industry. Enquiries — Suzan Hee-Sook Lee, Project 
Manager, Asia Telecom ’93. Tel: +41 22 915 5811 Fax: +41 22 740 1013. 


18-19 Designing and Implementing FDDI LANs, MM Data Net- 
works, Melbourne. A comprehensive two-day training course 
containing theoretical sessions, practical exercises, case studies, demonstra- 
tion networks and management and analysis equipment. The course will teach 
participants the concepts, hardware, design rules and applications of FDDI. 
Additionally, participants will learn how to configure and install FDDI equip- 
ment, and how to diagnose and solve problems in an FDDI network. Enquiries 
— MM Data Networks Tel: (02) 980 6922 Fax: (02) 980 6795. 
20- 1 LAN Performance, Security and Reliability, Parkroyal Hotel, 
Melbourne. This course aims to improve participants’ ability to 
spot and rectify network problems before they become major headaches, and 
also to show how to determine whether network traffic is secure. Using diag- 
nostic tools for Ethernet and Token Ring, participants will learn how to read 
and manage network traffic, using over 100 dynamic tests to measure network 
performance. Participants will also learn how the design of a network affects 
its performance, methods for establishing network performance threshold 
alarms and how to load balance network file servers. Fee: $995. Enquiries — 
AIC Training Tel: (02) 235 1700 Fax: (02) 223 8216. 


9) 4. O3 5 Multimedia, Hilton Hotel, Sydney. This course will demonstrate 

how multimedia can be successfully deployed by businesses to 
increase efficiency and competitiveness. Participants will get a broad overview 
of multimedia trends and standards, as well as practical advice on how to 
incorporate this new technology into the business environment. Special pre- 
sentations will also be given by Apple, Microsoft, Intel and Sony. Fee: $1,146. 
Enquiries — MTE Tel: (02) 261 5555 Fax: (02) 261 5959. 


June 


1 a Demystifying LANs, Gazebo Hotel, Sydney. This seminar aims to 
™ give ClOs, MIS Managers and Data Communications Managers a 
thorough overview of local area networking technology and a solid foundation 
in networking fundamentals. It covers local area networking topologies; cabling 
and access methods; protocols and architectures; the role of hubs, bridges, 
routers and gateways; network operating systems; and the use of network 
management tools. The issues of security and network reliability will also be 
discussed, The course will be conducted over two days. Fee: $994. Enquiries 
— MTE Tel: (02) 261 5555 Fax: (02) 261 5959. 


9.11 World Trends in Telecommunications Corporatisation and 
Privatisation, Taipei, Taiwan. The Pacific Telecommunications 
Council is holding this seminar, during which delegates can lear about the 
experiences of telecommunications organisations and international corpora- 
tions working in the region. Participants will be updated on regulatory trends 
and policy shifts in Taiwan and the East and Southeast Asian and Pacific 
countries. A key feature of the event will be specially arranged site visits to 
Taiwan’s state-of-the-art telecommunications facilities. Fee: $US50. Enquiries 
— PTC Tel: +1-808-941-3789 Fax: +1-808-944-4874. 
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9) 1 . 23 EDI in the Public Sector, Hyatt Hotel, Canberra. This seminar 
will provide attendees with a sound understanding of govern- 
ment EDI policy and initiatives. Also covered are issues such as cost/benefit 
analysis of EDI implementation, infrastructure options for networks and cor- 
porate gateways, and the security issues that need to be addressed. Two-day 
conference and workshop fee $1,795; conference only $1,295; workshop only 
$795. Enquiries — IIR Conferences Tel: (02) 954 5844 Fax: (02) 959 4684. 


22- 23 ATM, Parkroyal Hotel, Darling Harbour Sydney. A two-day semi- 

nar on this very important emergent technology, the program 
features key industry speakers, and covers a wide variety of topics including 
the advantages and financial benefits of ATM technology, the availability of 
ATM products, and the cost of implementation and migration. A case study will 
also be presented to give attendees a feel for practical ATM implementation. 
This seminar will also be held in Melbourne on June 28-29. Fee: $1,146. 
Enquiries — MTE Tel: (02) 261 5555 Fax: (02) 261 5959. 


9) 8- 30 Privatising and Financing Telecommunications, Shangri-La 
Hotel, Kowloon, Hong Kong. The 1993 Pan-Asian Summit this 
year focuses on issues of privatisation and increased market competitiveness, 
covering such topics as how to finance infrastructure projects and industry and 
market experiences in Asia. The Summit includes case studies from 10 
countries in the region, and attendees will gain insights into development 
policies and market and investment opportunities. There is also a half-day 
workshop on privatisation policy, planning and practice. Fee: $US1,895. 
Enquiries —IIR Conferences Tel: (02) 954 5844 Fax: (02) 959 4684. 


July 


7 -9 The 1993 Pan Asian Mobile Communications Summit, Singapore. 
This conference will be held in both Singapore and Hong Kong, and 
will cover mobile services policy and planning in Asian markets, GSM Asia- 
Pacific roll out experiences, satellite personal communications, Digital AMPs, 
JDC and CDMA implementation experiences, and regional developments in 
Australia, Hong Kong, Singapore, Indonesia, Malaysia, Phillipines and Japan. 
The Hong Kong conference will be held on July 12-14. Fee: $US1,895. 
Enquiries — IIR Conferences Tel: (02) 954 5844 Fax: (02) 959 4684. 


12-1 4 Network Cabling Design, Maritime Conference Centre, Syd- 

ney. This intensive hands-on seminar is designed for people 
involved in managing and installing networks, and covers areas such as cab- 
ling standards; cable construction, uses and transmission methods; network 
test equipment; preparing cabling cost estimates; and future cabling trends. 
The course will also be held in Melbourne later in the year. Fee: $1,445. 
Enquiries — IIT Training Tel: (02) 959 5990 Fax: (02) 956 6375. 


September 


20- 22 Understanding Data Communications Networks, Maritime 
Conference Centre, Sydney. This course aims to give profes- 

sionals working in data communications a thorough grounding in communica- 
tions protocols and standards, modem terminology and technology, hardware 
and software interfaces, multiplexers, and transmission media and their uses. 
Fee: $1,445. Enquiries — ITT Training Tel: (02) 959 5990 Fax: (02) 956 6375. 
27-1 /1 ASWEC ’93, Hyatt Kingsgate, Sydney. The 7th Australian 
Software Engineering Conference has the theme this year 

of ‘Software Quality and Other Urban Myths,’ and will feature papers on CASE, 
development environments, management of software developments and tech- 


nical innovations. Enquiries — Institution of Radio and Electronics Engineers 
Australia Tel: (02) 327 4822 Fax: (02) 362 3229. 


October 


26-2 The Inmarsat International Conference and Exhibition on 

Mobile Satellite Communications CNIT, Paris. The first Inmar- 
sat conference and exhibition in 1989 focused on the development of mobile 
communications. This year the conference will be addressing the future of 
mobile satellite communications, and senior-level speakers will offer their 
views on a range of issues covering all aspects of the industry. The exhibition 
will also show the latest equipment and applications in the field of mobile 
satellite communications. Enquiries — Tania Starley, IBC Technical Services 
Tel: +44 71 637 4383 Fax: +44 71 631 3214. 


November 


28-1 /1 ACOFT-18 ’93, Northbeach Parkroyal Hotel, Wollongong. 

The 18th Australian Conference on Optical Fibre Technol- 
ogy will cover the latest research, developments, production applications and 
business strategies of optical fibres, waveguides, sources, detectors and other 
services for the telecommunications and sensors industries. A trade exhibition 
will be held in conjunction with the conference. Enquiries — Conference 
Secretary, IREE Tel: (02) 327 4822 Fax: (02) 362 3229. 
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TELEPHONE PAGING 


Through Your Interquartz Business Telephone is The Answer 


m1@ 15 Beste: 


By INTERQUARTZ* 





| hecroet mele /aomiacele(e amie 
| Interquartz phones or 1000 
| Interquartz phones is no 

| problem for \CeTEL=Epace 





\(olU mere [am exe (e(-mie)aane aha ealeyal= 
by simply dialling an access 
aleen) ex= me aromeste|.<om eles 
announcement fo every phone 
user in the building ora certain 4 
section only - ie warehouse, or 
Just one phone user. 
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Only products 
that carry an AUSTEL 
Permit have been tested to 
meet AUSTEL's safety and 
technical standards. 








iQ INTERQUARTZ’, The leaders in Business Phones can now offer Your Business oRunclimelate! 
Economical way to add this super efficient Paging System. All you need to have is a PABX 
and we can do the rest. oe | 
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INTERQUARTZ (A’ASIA) PTY. LTD 


MELBOURNE SYDNEY CANBERRA BRISBANE 


42 DOUGHARTY ROAD, 8 PIONEER AVENUE, TELEPHONE: (06) 243 4860 4/12 TOLMER PLACE, 
WEST HEIDELBERG, VIC. 3081 THORNLEIGH, N.S.W. 2120 FAX: (06) 243 4848 SPRINGWOOD, QLD, 4127 
TELEPHONE: (03) 457 5000 TELEPHONE: (02) 875 4011 TELELPHONE: (07) 808 8008 
FAX: (03) 458 4049 FAX: (02) 875 4146 FAX: (07) 808 8666 


TOLL FREE: 008 333 131 AUSTRALIA 
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To provide communications of the future, 
Australia’s telephone exchanges are being updated now. 


Not long ago, the video phone was something you would only 
see in science-fiction movies. 
But before the end of the decade it will be a reality, in thousands of 
homes and businesses across Australia. 
And many more exciting developments in the world of communications will 
soon become available, thanks to the new Alcatel 1000 System 12 
currently being delivered to Australia’s telephone exchanges. 
Of course, this is an enormous, highly technical and costly task. But it’s 
satisfying to know that one company in Australia has the 
engineering and manufacturing know-how to build and supply 
this state of the art equipment. | 
Alcatel Australia. We're Australia’s largest communications 


company because we know how to compete. 
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